


Pl-x 

Ll-x 

HRl-X 

ALl-X 

PlBl-X 

ACl-X 

P2-X 

L2-X 

HR2-X 

AL2-x 

AC2-X 

Test Descriptor Code Definitions 

Low-Particulate Parametric Testing 

Low-Particulate Long-Term Testing 

Low-Particulate High Removal Testing 

Low-Particulate Alternate Limestone Testing 

Low-Particulate Alternate Limestone “clean” JBR Parametric Tests 

Low-Particulate Alternate Coal Tests 

High-Particulate Parametric Testing 

High-Particulate Long-Term Testing 

High-Particulate High Removal Testing 

High-Particulate Alternate Limestone Testing 

High-Particulate Alternate Coal Tests 

Note: Data for tests Ll-X and L2-X am shown as 24-hour averages since each test was conducted 
over an extended period of time. All other test period entries are for the entire test period. 
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Appendix B 

Analytical Results 

Stream/Analvte 

Ash Pond Analytical Results 

Gypsum Pond Analytical Results 

Gypsum Slurry Tranfer Tank Analytical Results 

JBR Draw-Off Analytical Results 

JBR Froth Zone Analytical Results 

Trace Metals Analyses 

Limestone Analytical Results 

Gypsum Particle Size Distribution 
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Appendix B 

Glossary 

AFJ Site Ash Pond (Make-up Water Source) 

FFR Form Filtration Rate 

GP Gypsum Pond (Recycle Process Water) 

GSTT Gypsum Slurry Transfer Tank (Diluted JBR Draw-off Slurry) 

JBR-D JBR Draw-off Slurry 

JBR-F JBR Froth Zone Slurry 

MDL Method Detection Limit 

UA Thickener Unit Area 

h4MA 

Dravo 

Fla. Rock 

Limestone Sources 

Martin Marietta Aggregates - Leesburg, Georgia 

Dravo Lime Company - Saginaw, Alabama 

Florida Rock Corporation - Rome, Georgia 
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bsTND3603 
l-ml05693 
MND3682 
EmIluEa.3 
mrl3b93 
ml4D36su 
mTNDxa2 
@muxd3 
iWsD5683 

I s712e193 
NmxEmlE I W&/D3 
8wl.lINMER r’Us623-0850 
FRSlt.WER I 
llIwsf I 

REBUJ LtuTs 
-_ . 

8.0 I by& 
e.22 L by Ht. 

( 2, WD 
241 J by Ht. 
Le7 *-by Ht. 

2% 
np&l 
s by Ht. 

225 #IldN 
a77 % by Mt. 
6.67 s Dy Ht. 
34 Wkg 
61. ND 

12.87 
7. 

416. 
al 
il. 

4.u 
20Q. 
72. 

ra6. 
7.9) 
216. 
99. 

I byNt. 
Wku 
w&J 
WD 
l s’lrs 
s by Ht. 
*gh 
I/kg 
Wku 
I by Ht. 
&! 
l u 

Low Particulate 
Long-Term Test Bloc 

M” “UdtWiZ”“QO 5G&m!” msl ; 
4 0‘ 

!7*) Ilr. EmI 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

aertifknte nf Jbtdgeie WORT WE I onEw93 D :RL DMDk!FDRD 
DUJitS: MN W73 s#ilonTE : ax2/93 

!illl!Mm 19zlE23-m 
!aJuuEn I 
TGW6E I 

ESit..T 

0.64 
355. 
3% 

17b 

2; 
Pt.& 
PW 
?a?. 

itit 
24!. 
612 

24.32 

bEi 
93. 
12 

5.% 
262 
81. 

1-m. 
11.35 
In. 

LNlTs 
-. ._-_ 

s ky NL 

2: 
Ipfh 
%.bY a. 
x by Mt. 
% by et. 
L by WI. 
4fQ 
X by wt. 
u by ut. 
mtkt 
ma 

z by nt. 
WM 
rpfkp 
rstkt 
wtku 
x by ut. 
et 
rgfb 
m/k8 
I by wt. 

Klb 

as, BIt!uwm 

EWtIPTIMe ES, ECU, R&G V&W6 LNfT 1 

TEST 

IGIIITED ms, umm man 

htmsiw, Ignited k&s 
l!anmzse, Irjnitcd hsis 
klybdmw, I@zi ksisis 
Wiciwl, Ignited Basis 
Rhmplarus, Ignited Basis 

Petas5iw lrmited Basis 
Silica, Ignited Easis 
Cddium, Ignited E&s 
stmntiua, Igpitd Basis 
Eulfw, lplitml Cd* 
Titani-, Ignited Basis 
Vatiicu, Ipitd hi5 
liw, Iwitcd Basis 

IQlITED WI& OXiE FCJM 

llwirrr Oxide Wl3~,Ignited U&s 
8hhmq Oaids UX5J, Ignited Rzis 
Bariu lIzi& WI), ignited Basis 
hylliu Ihide hO), Ighited his 
C&b Oxide IW, Ignited Basis 
CdClW OxiB (Cd), lynilml Owls 
Chrwiw Dxidr Oil), lpnited Baris 
l&it OM5 CC&US, Ignited 04s 
CappA Dxih CuO~, Ignited 3545 

Iron (ktidc IF&f&J, lgnlted Basis 
lad Oxide W3?I, Ignited Basis 

FEFF 

MD%&? 
ETnD9683 
rmJlu3603 
fmQ3683 
KIND3682 
EflD5682 
RSTllD3W 
Nsmrl3689 
MMDSS 
ImID 
mu$Bt 
@mu3603 
MNuso3 

RmD36E-2 
!+ilnD3Q&a 
lma3a.3 
Nonl03683 
nsrnu&93 
PETNDS82 
l-m D so3 
ffilMDSP2 
mNDs83 
eslnazse2 
ll5m1)3683 

Low Particulate 
Long-Term Test Block 

Sk a”.YN centre WJ”. Chnhl c -_I 

I -5, b 
mQ “W. S!LIIIb 



JUL-22-93 THLL 8:42 APCC GENEP.AL TEST LAB. FAX NC. 205 250 1654 P. 07 

General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

m :NR DrJvxD&vFRm 
mDEs1 BIN m73 

scs, BIrnIWHlYl 

WEAIPTSOII: EtE, WCC!, PLIW YRTES INiT I 

TEST 

~snrm, msI% 0xIx mm4 
Lithrw WrU ILlill), lpi&d g&5 
IbpWm Onide @@I, Ignited EG5 
lplrgrrrso [bib IMJ, Ignited &5is 
klybdmw Oxih MlHJSJ, Ignited B5sis 
Nickel Oxide (Nio), Ignited lb& 
Fhqhwu5la5 FEtEI, Ignited &is 
Futa55iw Rridr WIJ, Ignited &is 
Silica pllide KiOZJ,Ignitti Basis 
Sat&a ltiick &2Ul, Ignited Basis 

-Stmtiru Oxid LSrOJ, Ifllited &is 
Rlfur Trioxide W3l, Ignited Basis 
Titmim Oxide (TiG?!, IqnW! %rsis 
Vanrdiw Oxide WBJ, Ignited ?a545 
Zillc DC& WJ, Ignited Basis 
Euu of Ignitd Ba5ir Owidw 

l&t of cpllcpstiiq bistwe Ah Free 
kh Fwian 

Initial 
Mtminp 
Jlmirphaical 
Fluid 

: 87128193 
WGiEopTE L WWPJ 
WKENIBR :93&23403 
FREIMCR : 
TimE 

NsTND3633 
ErrmD3w 
ail11 u d6e.l 
rlsrnD3sR3 
RElND3M3 
Jmoa? 
mNoal2 
#Til D 366112 
iETnD36&? 
lWHD36k3 
lb701757 
rfmD3fa 
RSTllD368j 
Asmu 

#TN D 3188 

#TMDlPl7 
MNDW7 
WlllJ1851 
ffiTn D 1857 

REWT 
_... 

37. 
1.86 
4s. 
4e. 

Zlb 
e.6’5 
2.&l 

51.92 
8.32 

Ei 
1.19 
611. 
765. 

1os.s 

i4,a% 

265.1 
am 4 
me.0 
e425.0 

Ms Certificate is ?or ttt5 pyslcal 5ndndiw clwical ciwtw5fflstlc5 of the YIplr 55 sutaitted. 
th 1abWaby nnr’at attW& to the wigin snd nw5ssnbtion af the sample. 

r: WR. y. s. HILL 

INITS --_..-_ 

%!fh 
I by m. 
nlfRs 
anfkp 
N!fHg 
x by Nt. 
% by H. 
x ty Nt. 
x by Nt. 

Wku 
1 by yt. 
u by ut. 

wlfb 
wt 
% by lit. 

BNtlb 

szh. 

f 
790 n.".VIT 
ILE: al 

Low Particulate 
Long-Term Test Bloc: 

- 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

: 16. m BRMINB i 

IESS 

MertifictttP of anmlp$e RTlkm : lUW93 
SAlpLEDATE : lLv13/93 
SIYPLE tdMBER : 931e15-8885 

ZRIPTION: ‘Xl!, FIJW VRTES LNIT 1 CM SM4.E - !XRuBBul TEST 
FRStUER : 
TCME : 

mh, bY RSTN II 3188 le.37 
Neat of Cahtion, Dry !xm 0 31M ES& 
Carbon, Total, Dry ffim Ii 3183 73.10 
Fluorine, Total, Dry ffim 11 3761EPQ 324% 69. 

Hydroam, Total, Ory Rsll D 3188 k.94 
Nitrogen, Total, Dry W-N D 3188 1.45 

Warn Total, Orv RSTN D 3188 7.43 
Sulfur, w MN D 3188 271 
Sulfur, Feds per nillion 8fQ Dry RSlll 1131.90 2.10 

Ffcwm WIS 

Ibisture, Total 
i&h, As Revived 
Heat of Cdwstion, k Received 
Carbon, Total, fs keived 
Fluorine, Total, R Ikceived 
Nydmqan, Total, R keiwd 
Nitrogen, Total, R Received 
Oxygen, Total, k RReived 
Sulfur, Rs &xiv& 
Sulfur, Fwmds p million BTU, Fis k. 

KTND3382 
nsrn 0 3188 
RSTN 0 3188 
ffim D 3188 
WrN D 37wwl 388. 
ffim 0 3180 
ffim D 3188 
ffim D 3176 
Rsm D 3188 
ffim D 3188 

11.47 a by Nt. 
9.18 Z by ut. 

11488. BTwlb 
64.72 a by Nt. 

58. w/k8 
4.37 a by lit. 
1.2S i by WI. 
6.58 x by Nt. 
240 % by wt. 
2 18 WmBTu 

IITED BRSIS, ELEMWL FoRll 

Rldnm,Iqnited Basis 
Calciuq Ignited Basis 

ffirnD3w 
ffirnD3682 

1270 a by wt. 
235 z by Nt. 

IiESUT WIT9 

z by wt. 
BTU/lb 
s by wt. 
ma 
z by lit. 
a by bit. 
i by wt. 
i by ut. 

Low Particulate 
Auxiliary Test Block 

I",*~ 

90 Rer, 8185 

High Removal Test 
Ouaill" Control SUP". Ch.mist Paps 

12 Of 

I 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 

1 

Alabama Power A 

Mertiiicah? of &udyi$e 
TDATE : lUW93 :nS.llDylSmNINS i 

ImEss: 2uPlEDRTE : 10/13/93 
YaFtE Mmm : 931m-em 
FRSNJNBER : 
TMGE : 

REWT WITS 

m 
w 

DE 32IlIPTIoN: SP& FUN YATES LHIT 1 CUL SW2 - SXDEq TEST 

TEST IIEFEW 

:ENIlEIl SEE, ELDENX FOM 

Iron, Ignited Sasis MUD3682 11.81 i by bit. 
llaqnesiur, Ignited Basis ffirnD362.2 8.61 i by Iit. 
Manganese, Ignited Basis RsTnDB? 0.83 % by WT. 
Potassim, Ignited Basis WrnDx82 22a s by Ht. 
Silica, Ignited Basis OSTMD%S2 25.8) i by Ht. 
9&w, Ignited Basis RsTllD3682 a72 % by Wt. 
Titanium, Ignited Basis FSTMD3682 0.75 a by Ht. 

mED BRSIS, OXIDE mm 

Rluminlu Oxide &WC3), Ignited Basis 
Calcium Oxide KaO~,Iqnited Basis 
km Oxide (FeEU31, Ignited Basis 
Waqmiu Oxide Mq!N,Iqnited Basis 
Ihnqamse &side IIMR), Ignited Basis 
Potassim Oxide MO), Ignited Basis 
Silica Oxide CXl2), Ignited Basis 
Sodiw Oxide Ma2D~,Iqnited S&s 
Titan& Oxide lTi02),Iqnited Sasis 
SW of Ignited Basis Oxides 

RSTMD3682 
RsrnD3682 
RSMD35S-2 
lxmrl3682 
I!SiUDS&Z 
PsTNDs22 
RsTllD3bZ 
R9TND3682 
RSTMD3682 

!l by Nt. 
z by !it. 
i by Ht. 
S by Ut. 
i by Ht. 
I by Ut. 
% by Ht. 
i by Ht. 
i by Ht. 
x by Ht. 

Heat of Cob&ion, Moisture kh Free RSTN D 3lee 

24.00 
3.29 

15.74 
1.81 
0. e4 
3.36 

53.59 
8.97 
1.25 

KG. 25 

14377. BTU/lb 

lis Certificate is frr the physical and/w chemical characteristics of the wple as sukitted. 
le latertory cannot attest to the origin and representation of the sample. 

:: NIL W. S. HIU 

Low Particulate 

High Removal Test 
Auxiliary Test Block 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

: ffi. ma ERMJNINS 
DRESS: 

SCRIPTION: SFCD, PLWT VRES WIT 1 

EST 

RV BllSIS DRTR 

kh, W 
Heat of Cmbustion, Dry 
Carban, Total, Dry 
Fluorine, Total, h-y 
liydtvgen, Total, IWy 
Nitrogen, Total, Iwy 
Oxygen, Total, b 
Sulfur, Dry 
Sulfur, Pounds per million BTU, Dry 

s RXEIED MIS 

Moisture, Total 
kh, 6% Received 
t!eat of GM&ion, Rs Received 
Carbon, Total. R Received 
Fluorine, Total, Fk Received 
Hydrogen, Total, Rs Received 
Nitrogen. Total, Rs Received 
Oxygent Total! As Received 
Sulfur, I% Received 
Sulfur, Pounds ner million BTU, t% RR. 

BNITED BASIS, WXNTAL FOM4 

Rluminum, Ignited Basis 

emD 3188 
RSTM D 3124 
ffim D 3188 
MN D 3761lw1 388. 
ffimo 3188 
ffimD 3188 
RSTM II 3lSU 
ffim D 3180 
ffim II 312a 

RSTM !I Z-302 
ffim 0 31LiB 
usm 0 3100 
ffim 0 3188 
ffimu3761EW388. 
ffim 0 3180 
nSmD312a 
PSTII D 3176 
F!STN D 31&3 
Rsm D 3188 

ffiTMD%@ 

‘I, 
REPORTWE : 01l31194 
smlwIxllE : 81109/94 
SF&PLE WiER : 940117-8884 
FffiNUNSER : 
T@WiGE : 

RESULT UNITS 

10.77 
mn. 

12.09 
a& 

4.79 
1.44 
a.31 
2.68 
2.e 

z bv ut. 
BTU/lb 
Z by Lit. 
mg/kg 
i by Ut. 
!A by Ut. 
S by yt. 
I by Ut. 

13.26 % by Ut. 
9.3 Z by ht. 

11170. BTU/lb 
62.53 I by kt. 

75. w/kg 
4.15 I by Ut. 
1.25 i bv Wt. 
1.21 % by Mt. 
226 % by wt. 
2.82 x/mmJ 

13.10 % by wt. 

Low Particulate 

Alternate Limestone Test 
OY.lilY Canlrol S”cw Chma, 

Auxiliary Test Block 

Paw 
1 Of 2 

2790 Rev. Bi85 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power L \ 

: Is. uxl BR(yHINs 
DRESS: 

WIPTION: ECXI. PIMT VNES INIT 1 

TEST 

L 
=i5m Mm : 81131/% 

swLEIMlE : U/W% 
s@RE ttim?R : 940117-8884 
FRstwBER : 
TlNW&E : 

iEFEilEMT RESULT WITS 

#ITED MIS, OXIDE FORM 

Rlluiw Oxide kW23). Ignited Basis 

xlw 

RrD3E-92 

Heat of C&u&ion, lbisture Fish Free FSTN D 3188 

24.91 I by ut. 

14431. BTU/lb 

is Certificate is for the physical and/or chaical characteristics of the saw& as submitted. 
e laboratory canmt attest to the origin and representation of the *le. 

: MR. W. S. HILL 

Alternate Limestone Test 
OYdil" Control 
v1cKv Km 

Low Particulate 
Auxiliary Test Block 

SUP". Chsmirt p-as 
Dcwl WILSON 2 0‘ 2 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 

\ Alabama Power L 

: +!I',. S%JVID WRFDRD 
DRESS: BIN BE73 

SCSl BIRMI%HAM 

SCRIPTiON: BPCD. PUNT VfliES UNIT 1 

RT DRTE : 82/81/94 
SANPLE DATE : 0tl27i~ 
SRM'LE NUMBER : 9402-a-8628 
FRS tUHBER : 
TDNWSE : 

TEST EFERE%E RESULT UNITS 
---_ 

RV WiSIS DATA 

ihh. Dw 
Heat of Combustion: Dry 
Carbon, Tota:, Drv 
Chicrine. iotai. Dry 
Fluorine. Total. Dry 
iiydrooen. Total. Dry 
Nitropn, T&i. Dry 
Oxygen. Tota!. Dry 
Sulfur. Dry 
Suifur, Pounds IXP million Bill, Dry 

RSTN 3 3% 10.57 
wm 0 3168 13176. 
&TN D 31&J 72.46 
MM D WBUEPR 300. 736. 
asm 3 .376iim 380. 181. 
PST8 D 3180 5. es 
USTM D 31@4 1.26 
ffim 3 31B0 5.90 
USTN D 31Bk? 4.64 
RSM D 3188 3.52 

% bv Utt. 
EN/lb 
2 bv Wt. 
mg/kg 
mglkg 
% by wt. 
% bv wt. 
I by wt. 
% br wt. 

is RECEIVED KISIS 

14oistut-e. T&i ASTM D 3302 7.67 * sv Lit. 
Rsh. Rs Received @TM D 3188 5.76 X by Ut. 
Seat of Combustion. As Received RSTM D 31&d !2165. Envlb 
Cat-Son, Total. ik Received h5m D 3188 EL 90 I by Wt. 
Ch!orine. Tata!. lis Received WM D 42WEPR B0. 737. q/k! 
Fiuorine. i&al. Rs Received RSTN 3 376UEPR 308. 32. rag/kg 
Hydroyn. Total. As Received RSTN D 320 4.70 % by wt. 
Nitrogen. T&i, RP Received PSTK D 3180 1. !6 x by ht. 
Oxygen. Total, Rs Received WM D 3176 5.52 x bv wt. 
Sulfwr. Rs Reeceived ASTM D 3188 4.28 % bv Wt. 
Su:fur, %unds wr niXion BTU, As Rec. em D 31~4 3.52 S/mORTU 

m 
QD 

DE 

Alternate Coal Test 

Low Particulate 
Auxiliary Test Block 

52790 mu. 8185 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

acrtificztte rrf &m&e 
TO : MR. DRVID EUWORD %uRT IME : 02107194 
WDRESS: BIN 8873 SWLE Dm : 01127m 

SE, BIRMINSHRN slww NUMBER : %rnl-wB 
FRS WNBER : 

DESCRIPTION: 6pCOI PUNT YATES WIT 1 TONWE 

TEST tWEENCE RESdLT UNITS 
- - 

IGNITED BASIS, ELEMEMRL FORM 

Aluminum. Ignited Basis 

IGNIiED EMS. OXIDE FDRn 

flluqinum Oxide (R!?031. Ignited Basis 

RSTMD 3522 10.56 Z bvUt. 

ASiN D X-2 19.96 i bv Mt. 

Heat of Cwbustion. i%oalstuw kh Free KM D 3188 14733. BTUI!b 

This Certificate is fgr the *pica1 and/or chWca1 characteristics of the samole as submitted. 
The Iaboratory cannot attest to the wigin and reoresentatian of tne saraole. 

X: MR. W. S. HiLL 

CNrni,, 

5.2790 Rev. B/S5 -_. - _- 

Alternate Coal Test 
Qualit” ComrDl 
VIc!v !Qm k+j -. 

Low Particulate 
Auxiliary Test Block 

Paps 
2 01 2 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham. Al. 35291 Alabama Power A 

: ia7. J. 5PRRYtiERRY 
ms: !soRsIR POWER co 

IUVT YRTES 

iCRIPTIGt4: WI, PLWI WE.5 UNIT i !XfWMtX TEST 

TEST 
- - 

REFERENE RESULT 
-“-- 

wkti, w WN u ma le. 58 
Heat of rmbustion, Dry ml 0 31.3!3 13874. 
Los§ 0” l~ition Rt ls0c !asrN D 3189 89.42 
Carton, Total, Dry WTM D 3160 72.09 
Carbon, Fixed, Dry RSTM D 3ieO 46.04 
Chlorine, Total, Dry ffim 0 4E¶sIEwl304. 18277. 
Fluwine, Tata& Dry RSTN D 3761IEM 340. 180. 
Hydrogen, Total, Dry R6lh 0 318$ 5.12 
Nitrogen, Total, Dry RSTN D 3188 1.23 
oxygsn, T&l, Dry MM D 3180 6.2-l 
Mat iles, Dry ml D 3186 42.58 
Rlumiw,Dry Basis ml D 3682 1.16 
Antimony, Dry Basis PSfttDjbtn i 1. 
*nit, Dry Basis Sm. Um. Rcta.44B 1.3 
Barium, Dry Basis RSTI! D 3543 43. 
Beryll~ua, b-y Basis ml D 3653 3. 
Caduiua, Dry Basis KfND3w i 1.0 
Calcium, Dry Basis RslN D 382 8.23 
Uwmium, Dry Basis WI4 D 3685 1s. 
cohdt, Dry Basis &TN R 3683 7. 
Cogper, Dry Basis RSTM D 36683 8. 
Iron, Dry Basis ffiTND3w 2.85 
Lead, Dry Basis spa& 6iw. Rcta.44a 2 
Lithiq Dry Basis ASTM D 3683 9. 
Naqnedum, by aasia ASTM D Z&C2 805 
Manqanwe, Dry @asis ASTM D 3683 21. 
Nercury, Iwy Basis FBiMRxa4 e. 14 

Alternate Coal Test 

RT WITE : 04/84/94 
mm6 DRTE : e2lw94 
SNPLE NUMBER : Se3014099 
FFiS!UBER : 

WITS 

I by tit. 
BTU/lb 
% by Ut. 
X by kit. 
% by w. 

wkg 
Ma 
6 by ut. 
% by Wt. 
% by Iit. 
% by Wt. 
X by Ht. 

wa 
nJfkg 
wlkn 
m’9Jkg 
dkg 
% by yt. 
lpqfkg 
agfkQ 
dka 
S by Mt. 
Wfl 
&kg 
I by ut. 
&kg 
dkb 

Low Particulate 
Auxiliary Test Block 



. . ..-. _“” LVV LU.J-1 r. u6 

Alabama Power A 

aeriifimte of ?&tal&ie RI DATE : WtieMk 
.5GU’LE DIX’E : w22t94 

: Nit. J. mimEmY i 

DRESS: MORHA FCER W 
PLtw YwEs SWLE t@lBER : 943361-6899 

FffitlwNaEA : 
ZXIPTXW: BKO, PLW YRTES WIT I PERiDiWW TEST 

TEST 
------- 

Iklybdenq CT-Y Basis 
Nickel, Dry his 
hsphorus, by Basis 
Potassium, Dry Basis 
Seleniq Wy Basis 
Silica, Dry Basis 
Wiw, Ih-y Basis 
Strontium, Dry %a& 
Sulfur, TPy 
Suifur, Pads per 0iIlion BTU, Cry 
litdniuq hy Basis 
Vaoadiwq Dry Basis 
Zinc, Dry Basis 

kisture, Total 
Fnh, l?s Received 
Heat vf Gzmbustim, R Received 
Wan, Total, G-2 Received 
Garb, Fixed, k Received 
Chlorine, Total, Rb Received 
Flwine, Total, Rs Received 
Hydr~gm, Total, !& Received 
Nitrogen, Total, Rs Received 
Oxygen, Total, ffi Received 
VPlatile Rs Rx&d 

Rsm D a.3 2. 
RsTnDJGBJ 12 
RslND3682 6.62 
RSMD3662 a. 13 
S.cac.Cbem. &ta 44B ( 2. 
RsmD36Ez 2.56 
A!331)3&! Re5 
mlD3E&? s6. 
Rmi D 318% 4.71 
tern D 310u 3.68 
&TN03662 6.06 
RSrnDDe3 w. 
fisTNDc!Aa 13. 

fmNDm2 
ffim D 316% 
RSTH D 3189 
MM D 310% 
ASTN u 3188 
PSlND42WEPR30& 
RSll’l D 376UEPi7 366. 
W-N D 31S5 
ffim !I 3188 
ASTM D 3176 
Wi4D3iW 

TllWiiX 

REsLur 

mfkg 
WQ 
% by#. 
I by WC. 

wJk4 
% by Ut. 
z by ut. 
eglkg 
% by Ut. 

% try wt. 
&kg 
W/k4 

6.43 x by wt. 
9.96 x by ut. 

l&233. BTU/lb 
67.45 % by it. 
43.a3 % by wt. 
961. wg 
93. dkq 

k.79 x tf.9 UI. 
1. is % by wt. 
5.87 Z by Ut. 

33.84 % by ‘Nt. 

Low particulate 
Auxiliary Test Block 

Alternate Coal Test - h(n”iN , O”a~iN cowei SUP”. Ch.ni:t rws 
2 6 01 

V‘W 8,“. Bi85 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham.Al.35291 Alabama Power L 1 

: e4lM194 I IS?. J. SPRRYBERAY 
ES: 6EOffiIR fflm co 

FLPNT YRTES 

mPTIW: wco, PLW Yms WT 

TEST 
-----_ -- 

FECEIVED WIS 

Bl~minw, k Raceivad Pdsis 
Rntimy, iIs Received Basis 
Ikmic, Rs Received Basis 
Bariaa, k Received Basis 
k-ryiliukl, FE keived Basis 
Cadmiaa, 05 Received Basis 
caIciu!d, as Received Basis 
chrwaiua, As Received 
Cobalt, As Rateiti Basis 
Copuer, Rs Received Basis 
Iron, fls Received %a& 
Lead, R Received Basis 
Lithium, 8s Received Basis 
!4agmsiua, ffi Received Basis 
knganesn, 63 Received Basin 
#erCury, Pi5 Received Basis 
Nolybdenum, k Recaiwd Basis 
Nickel, R f&c+4 Basis 
Phosphorus, k Received P&r 
fbtassiua, A5 Received Basis 
Weniua, iis Received Basis 
Silica, Rs Received Basis 
scdium, b Received Basis 
Stmtius, Fs Received Basis 
Sulfur, IIs Received 
Sulfq Pounds per aillion 'dTU, Rs Rec. 
Titaaiq Ik Received E&s 

Alternate Coal Test 

REwL.1 

ffiih D &3? 
Rsm D 3683 
SPec. oxa Rta.44B 
!-srnD3683 
KTN 0 3623 
Rsmo3w 
RSTMD3682 
ffirnD3663 
ffimIIJb83 
ffiT4 D 3683 
KlHD?.&? 
Spec. CM!. Rta.44B 
FlSiND3683 
AsT~DX.32 
WBD3M3 
IISmD5684 
PsrnBs53 
emD3683 
ffimD5682 
ffirnD36e 
Scedhem. kta. 44B 
RsTMDS62 
mMDsa2 
ffimD 3663 
WND 3188 
MN II 3180 
USTM D 362~2 

1.63 ri by ut. 
( 1. Wk9 

1.2 flQ4 
48 rpsb 
J. Wkg 

( 1.B @e/kg 
9.21 z by wt. 
17. wlul 
7. lag/k4 
7. W/k4 

1.91 I by nt. 
2, WkQ 
a @kg 

Aes z by Ht. 
25. fwk! 

6.13 MQlQ 
a Wk! 

il. BQfkg 
8.61 % by tk 
0.12 I by Mt. 

( 2 m9fkQ 
2.21 x b9 ut. 
6.6s # by Wt. 
53. WQ 

4.41 x by nt. 
3.61 #hi&TO 
0.06 % by Mt. 

WITS 
--- 

LOW Particulate 
Auxiliary Test Block 

z&t O”lllN ceo;r.t SuW,Ch.mirt ..- -- w* 
3 6 0, 

'90 mu. a;85 
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General Test Laboratory 
Building Number 8 
P-0, Box 2641 
Birmingham, Al. 35291 Alabama Power A 

Mert~ficate of &d&i# 
: NR J. SQIW’BERRY TDmE 

ma EEoRm PWER m 
: e4lw% 

FWT YATES 
W’LE DRTE 2 w22/% 
24w.E fiulwl : 948581-6899 
FR5 WJIB)ER : 

CRIPTIW: WJ, PLflNT YRTES LNIT 1 PERFORIYWCE TEST TanmE 

TEST RESULT UNITS 
-- 

; RixEIvED aAS 

Vanadium, ffi Received Basis RsTNDm!3 23. wfk$ 
Zinc, k?a Ram&d Basis m-ND3653 12. wfkg 

MTW BRSIS, ECEMTW FOE44 

Bluainura,Iqnitsd &is rmD36& 11.61 % by M. 
Fmtimy, Ignited Basis RSTMD 3683 5. 
@but+ Ignited Basis 

dkg 
GsTND36a3 493. fiqllul 

Batyiliug Ignited Basic PsMD3fa3 26. @kg 
Cadmium, Ignited Saris RSTNDa3 4. 
Calcium, Ignited Basis 

mh 
Kl?lD3SS2 2.13 ?a by wt. 

Chnmiw, Ignited Basis l?mose3 178. QfQ 
Malt, Ignited Basis lwND366-3 79. m9& 
Copper, Ignited Basis !-&TnD3683 71. 
Iron, Ignited Basis 

w/kg 
iwiND 19.34 % by wt. 

Lead, Ignited Basis Spec. Chem. Rta.44 aglkg 
Lithium, Ignited Basis ffil-!4D3@3 2 mu& 
Mgmsium, Ignited Basis lWMDD36LE e. 4B % by lit. 
Mafqawe, ignited Basis RSlMD%3 257. @ha 
klybdmm, Ignited Besis i3STID%83 29. 
Nickel, Ignitrd Baris 

@kg 
RSTN D 3623 199. 

phosphwas, Ignited Basis 
nrsiks 

lWHD2#? 9.15 % by wt. 
Potassium, Ignited Basis KTNoxa2 1.22 !A by ut. 
Silica, Ignited Basis mND2622 22.33 % by N#. 
Sodium, Ignited Basis GmD3662 e. 47 Y by ut. 
Shnt iq Ignited &is ETMD3683 531. Wg 
Sulfur, Ignited Basis RSlNO1757 m. 89 i by Wt. 

Low Particulate 
Auxiliary Test Block 

Alternate Coal Test 
hedr, ~".IIN C."U.l I. .-- SW". clirmt Page 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

Mertifictrte of Andp$e 
RT DATE : 84/64/% 

SlnPulmTE : 82/w* 
: HR. J. SPRAYBERRY L 

UESS: 8E0R818 HIEA w 
PLIANT ME6 gVegENlR4BER : 940301-m 

FRS tUt@ER : 
ICRIPTIDN: BP@, P&T YRTES UNIT 1 kXRUM#X TEST 

TEST 
--- 

HErJ IMIS, Emwit FORM 

Titanium, Ignited Basis 
Vanadium, Ignited Basis 
Zinc, ignited Baais 

RsTnD5682 
iwMD3683 
MHDSB3 

kITED EblSI5, OXIDE FOIW 

RlurPinum Oxide lR12W,Ignited Basis RSTN D 3582 
Rntimny Oxide Gbr?[lS, Ignited Basis &TM D 3683 
Bariue Onide IBaOJ, Ignited Basis ffiTnDm3 
Beryllium Oxide Wll, Xgnited Basic PSl-NDD 
Cadmium Onide CdW, Ignited Basis RnlD SF23 - 
Celcim Oxide Krdl~ , Ignited Basis ffiTMD3682 
Chniuai Oxide KrO), Ignited Basis ffiTnD3683 
Cobalt hide LCo2@3), Ignited Basis rrsmDm3 
Copper Oxide CuDI, Ignited Basis RsTnnm3 
Iron Oxide IFdo3, Ignited B&is ASTM I) 3E& 
Lead Oxide IPbQ2), Iqnited Basis Smc. Chem. ikta.#B 
Lithiw Oxide (Li201, Ignited Basis ffiRI D XWw12cy).7 
Ikgnesiuu Oxide (MqOI,Ignited Be& #TM D 3W 
ikganesa Oxide (Mr&l, Ignited &is ffiTnDm3 
tblytdenum Owide MD253, Iqnited Basis .GSTMD3@3 
liickel Oxide (NiOl, Ignited Basis W3 II 5683 
FiwsphotWas WCW, Ignited Basis RmlD3622 
Potassiue Oxide OWj, Ignited Basis RsTMu3w 
Silica Dride ISiIl2),lgnited Basis RsTnD3E * 
Sodiue Oxide INaZU),Iqnited Basis RSTR D WE? 
Strontium Oxide WI, Ignited &Isis RSTn I) 3683 

REFEM 
- 

WITS 

0.56 I by ut. 
2%. w/kg 
12% ‘Qfkg 

20.81 
7. 

451. 
7-3. 
5. 

2.98 
223. 

78. 
89. 

27.66 
23. 

276. 
0.88 
331, 

24. 
133. 
8.3 
1.46 

47.79 
0.63 

% by ut. 
aqh 
@kg 
Wkg 
aQlk4 
x by ut. 

Wk9 
wa4 
Wka 
I by Wt. 

Wk! 
w4 
z by tit. 

M8lk9 
mglkg 
Km 
% by Ht. 
X by Wt. 
t hy ut. 
% by Ilt, 
@kg 

Alternate Coal Test 

Low Particulate 
Auxiliary Test Block 

LGxi’ 1 Q”.llp( CCNW SUM. chl,wl-- pw 
5 6 0, 
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Alabama Power A 

: om4134 I : NR. J. SpftAYEfRY 
#lllEss: mmR mEA co 

PLRNT YATES 

XRIPTI[IM: 6?CO, PUNT YATES WIT 1 FERFWJWCE EST 

TE6T 

16NIlEU MIS, UXIDE FORM 

Sulfur Trioaide 6331, Ignited Basis 
Titaniua llxide tlik?t), Ignited Basis 
Vanadium bide W2@), Ignifsd Basis 
Zirr Oaids (ZnO), Ignited Baais 
Saa of Ignited Basis Onides 

Sridability Index 
Heat of Combustion, Moisture Bsh Free 
Rah Fusion 

Initial 
Softening 
fkdspherical 
Fluid 

ffim D 1757 
iwMD3652 
wTNR3w 
mlDm3 

mMD40s 
m-PI II ale4 

51.5 su 
14621. BTU/lb 

FlSTNDI857 ist0.8 Deg F 
ffiTHDl851 1988.8 hF 
ASMD1857 ales.0 Deg F 
AsTllDlSS7 ?B%.0 OesF 

SWLEDAE : w22/94 
swLEMMER : 946301-8899 
FRSNMBER : 
TMQE 

RESULT UNITS 
-- 

2i4 
B.9? 
4@& 
1%. 

K6.x 

% by wt. 
# by wt. 
mfkn 
ma 
% hy wt. 

ais Certificate is for the physical and/or chmical dwrteristia of the sasple as subifted. 
he laboratory cannot a%st to the origin and representation of fba samle. ; 

CI NR W. 9. HILL . 

Alternate Coal Test 
UdW Cat#Ol - 
VIMY mu 

Low Particulate 
Auxiliary Test Block 

suw Chrmi** - P4. - 
lmwl WIL6B4 6 6 0, 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power 

1 : #R. .I. 

CLxtificztte af jbtalgeie 
SPRAYBERRY REPXT DATE : 04flai94 

IDRESS: SEORSIR PWER CO SMPLEDPTE : &u/14/94 
PLPNT YWES SRRLENUMBER :9403Z-81\58 

FRS NLWER : 
.SCRIPTIDN: GXZ, PLANT YATES UNIT l? PERFORMANCE TEST TONNRE : 

TEST REFEREKE RESULT ONITS 
--- --- 

IRY BFlsIS WTR 

ikh, Dry ffiT?I D 3188 
Heat of Ccabustioq Dry RSTM D 3leB 
Loss on Ignition Gt 75X ESDI D 318% 
carbon, TOM, Dry NM D 3168 
Carbon, Fixed. Dry RSTM D 31.3% 
Chlorine, Total? Dry am D 4?a3/EPa 3%%. 
5uorinq Total, Dry RSTN D 3761/W 386. 
bdrqenV Tota!. Dry RSTM D 3la0 
Nitrogen, iota!. Dry ffiTSl D 3188 
Oxygen7 iotal, Dry ffim D 3188 
Volatiles, Dry RSm D 3lM 
Rluminun, Dry Basis ffimD3w 
*timy. Dry Basis ffirnD3s3 
Fnwnic, Dry Basis Sow. Chem. Ma.448 
Bari~wi, Dry Basis ffimD3683 
Beryl!i+ Dry Basis RsrnD3683 
Cadmium, Dry Basis ffirnDw3 
Calcium. Dry Basis ffirnD3w 
chromium. Dry Basis RSrnD3683 
C&It? Dry Basis RSmD3683 
Cooper, Dry Basis ffirnD3M 
Irony Dry Basis GSrnD36e2 
Lead, Dry Basis soec. elm. rda.44B 
Lithium, Dry Basis ffim D 3683 
?honesium, Dry Basis ASTfi D 36.32 
knganese. Dry Basis ffimD3w 
Nwcury, Dry Basis RSrnDXB4 

10.41 % by ut. 
12942. BTU/lb 
09.59 % bv Ut. 
72.72 X by Wt. 
XI.52 %bvWt. 
1742. ngliq 

54. mg/Kg 
4.93 X by lit. 
1.47 % by Yt. 
7.70 x by tit. 

3.67 1: by ut. 
1.25 I by ut. 

i 1. aglkg 
3. i mglkp 
43. q/kc 

3. m&?/kg 
( 1.0 q/kc 

0.35 '1 by ilt. 
25. rglkc 

9. mglk! 
11. q/k! 

1.17 X by W. 
6. #g/kg 
6. oglkg 

0.@7 % bv lit. 
29. mgikg 

0.@4 rag/kg 

High Particulate 
Parmetric Test Block 

:h*mia OYmY Conlrol SUP”. Chmet Page 
1 0, 6 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power 

C!hrtifimte of &-tnlg~i~ 1 : MR. J. SPMYBERRY EPORT DRTE : 04/10/?4 
m?Ess: 6EORGIR POWER co sawii DATE : 03/!4/% 

P-RNT YATES SPllWNumBEEH :940322%#58 
FRShW5ER : 

ISCAIPTION: &CO. PUNT YRTES UNIT l? PERFDMRslCE TEST TONWE : 

TEST KFERENCE RESULT UNITS 
_--_----- - 

IRV HSIS DATR 

!!olyhdenual Dry Basis smDz83 1. ag4 
Nick&, Dry Easis ffirnD3683 18. @g/kg 
hosohorusl Dry E&is ffirnD36E? 8.01 * by bit. 
Potassiun, Dry Basis Rsm D 3682 8.26 a by Wt. 
Selenium. Dry Basis spe2.cbm. act.3 448 2.3 rg/kg 
Silica, Dry Basis usmD3622 2.40 i by bit. 
Sodium, Dry Basis ASTM D 362.2 0.09 % by lit. 
Strontium. Drv Basis ffirnD3683 32. w/kg 
Sulfur. pry asm D 3188 2.77 S by wt. 
Sulfur, Founds oer million BTU? Dry ffim D 3188 2.14 
Titanium, Dry Basis FSTM D 36R2 0.07 % by Ht. 
Vanadium7 Dry Basis ffiWD3583 35. mg/kn 
iinc, Dry Basis RsT!l D 3683 46. q/kg 

!s REwErl FHIS 

Moisture, Total ffirnD3-302 12.67 % by tit. 
Ash! Rs Received ffim D 3159 9.09 X by yf. 
Heat of Cab&ion. As Received ffim D 3188 1132. BTU/lb 
Carboh Total, As Received ffim D 3188 63.51 % by Mt. 
C&m, Fixed. Rs Received ffim D 3189 44.47 Y. by Yt. 
Chlorine, Total, ffi Received ffirnD42-za/WI3ea. 1521. mgfkg 
Fluorine, Total, ffi Received PSTFI D :761/EW 386. 45. mg/kg 
wdrogen, Total, As Received ffim D 3188 4.31 Z by ut. 
Nitrogen, Total, t% Rwived ffim D 3188 1.28 % by ut. 
Uxygenl Total, Rs Received ffim D 3176 6.72 X by yt. 
Watiies, Fl5 Received ffim D 3188 3.n % bv ut. 

High Particulate 
Parametric Test Block 

:bmiSil ouaiiw ConlrOl SW”. mmni.t Papa 
2 0‘ 6 



r General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power 

QLxtifimte af &tdp&3 
: NR. J. SPRRYBERRY REWRT DIVE : 04mm 

~DRESS: GIXCWR FWER M SmLE Dm : 03/14/94 
Pwil YRTES SWiEtUiMBER :340322#5R 

FRS WhZCR : 
SCRIPTION: SPCO, PLMT VRTES UNIT 1, PERFORWCE TEST TCWUSE : 

TEST IWERECE RES'JLT UNITS 
--- - 

Rluminuw~ Rs Received Basis ffirnD3662 1.10 % bv ut. 
fimtimny~ As Received Basis ffimD3683 ( 1. sg/kg 
Rrsenic, ffi Received Basis SDR. them. Fkta.44m 2.7 aglkg 
Bariufl, As fieceived Basis ffimD36a3 37. mg/kg 
Bwylliq As Received Basis aSrnD3583 2. mgikg 
Cadmium, As Received Basis ffiMD36e-3 ( 1.0 mg/k$ 
Caicium, & Received Basis ffirnD36a2 0.38 % by ut. 
Chromium, Rs Received ffiTND3E83 22. mg/kg 
Cobalt, Ps Received Basis ffirnDxz3 a. #g/kg 
Copter, tk Received Basis WrnD3@3 10. wfko 
iron, As Received Basis RSTM D 3682 1.02 % by Ut. 
Lead, Rs ReceivRi Basis Swc. Chea. Rta.44B 5. mg/iq 
Lithium, ik Received Basis RSTII D 3Mu 5. mglkg 
Nagnesiq Rs Received Basis ffirnD36a2 0.06 -i by M. 
Nmganese, As keived Basis !XTBD3663 25. q/kg 
Nwcuty, k Rsceived Basis PsrnDza4 0.83 mgikg 
Molybdenlon, Rs Received Basis RSTM D 383 !. aglkg 
Nickel, (k Received Basis ffirnD36a3 16. q g/kg 
Phosohorus, #s Revived Basis RSTM D &a2 0.01 i by lit. 
Potassium, t% Rexi& Basis ffimD3622 0.23 2 by ti. 
Selenium. Rs Received Basis sDec.chem. Rta. 44B 2.0 lo/kg 
Silica, Rs Received Basis ffimD36a2 2.89 I by Ht. 
sodium, Rs Received Basis ffiMD36a2 0.07 % by &ii. 
Stmntim. As Received Basis ffiMD3683 28. mglkg 
Su!fur, 8% Received ffimD 3188 2.42 z by #. 
Sulfur, Pounds ter million BT& Rs Rec. ffim D 3188 2.14 #/mmJ 
Titanium, 2% Received Basis RSTM D 3682 0.07 % by wt. 

High Particulate 
Parametric Test Block 

hems, aualit” Control SUP”. Ch.rn,., Papa 
3 01 6 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power 

Ohrtificzzb of &tnkgeis 
: MR. J. SPRUYBERRY REWRT [KITE : 04/1B/% 

IDRESS: EEORBIA POWER Ol WLE DATE : @3/14/94 
WIN-r VRTES SiwLE NUMBER : w3z2-0050 

FRSMMSER : 
SCRIPIION: BFf& F’lMJT WE’S WIT 1% W!FOFMRNCE TEST TONNAGE 

TES? EFERNE RESULT WITS 
- ------ 

6 RECEIVED MIS 

Vanadium, !& Received Basis AST?! D 2683 30. mgfkg 
Zinc, 11s Received Basis fismD3663 42. q gfkg 

SNITED &ISIS, ELEMEN!AL FORN 

Rluminum, Ignited Basis ixrn D ?A& 12.05 % by Ut. 

Rnt irony, Ignited Basis RSTM D 3683 4. sglkg 
Bariun, Ignited Basis ffim D 3683 41:. ngfkg 
BerylliqIgnited Basis RSTN D 3683 26. no/k? 
Cadmium, Ignited Basis flsrn D 3683 5. fag/kg 
Calcium, Ignited Basis Emil3682 3.32 I by bit. 
chromium? Ignited Basis GSrnD3w 240. mgfkg 
Cobalt, Ignited Basis ffim 0 36a3 a3. @kg 
Cooaerl Ignited Basis asrnD3583 106. mglkg 
Iron. ignited Basis ffim 9 3682 li.26 % by Ut. 
Lead, lgnitd Basis Sm. ww. acta.44r2 55. mgkg 
Lithium. Ignited Basis Rsm D 3683 %. mg/ks 
Pagnesiun. Ienitd Basis fism D 36a2 a. 67 ‘L by Mt. 
Nangawss, Ignited Basis ffiTM D 3643 279. mgfiig 
Iblybdenq Ignited Basis GsrnD3693 !2. mg1k.g 
Nickel, Ignited Basis ffim D 3683 175. ECiKE 
Phosohorus. Ignited Basis GSl?DX& 8.12 i-b&. 
!%tassium, Ignited Basis ffim c 3682 2.52 I by WC. 
Silica, Ignited Basis em n 3682 23.04 ‘, by Ut. 
sodium. Ignited Basis wrn D 3682 8.79 % tji lit. 
Strontium, Ignited Basis asm D 3623 306. ngfiig 
Sulfur. Ignited Basis RsmDl75-i 1.3 I by $L 

High Particulate 
Parametric Test Block 

:?lmm QYmY Control S”~“.Ch.rnilf P.W 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 Alabama Power & \ Birmingham, Al. 35291 

&?rtific&? of (/zbtnlgeifi : NR. J. SPRFfERRV REmRT Cal? : 84iW94 
‘DRESS: EEORSIR rnw xl SANPLE LWE : 03/14/94 

PL!wT WTES SR!iPLE NUMBER : 940322a58 
FRS WBER : 

SCRIPTION: MO. P!JW YATES W!T 1, FE5FOlWWE TEST TONNRSE : 

TEST REFERENCE RESULT WITS 
- --__ 

6NITED BASIS, ELEHENIRL FORM 

Titanium. Ignited Basis &TM D 36&Z 0.12 % by Wt. 
Vanadiw, Ignited Basis ffiTMD3663 3.32. nglkp 
Zinc, Ignited Basis ffiTMD3683 459. nglkg 

GNITB MIS: OXIDE FORI! 

Aluminw Oxide M203), Ignited Saris RSM D $82 22.77 % by k. 
Antimony Oxide Gb205)1 Ignited Baais ffim 0 3683 5. ngllcg 
Bariun Oxide iSaOl, Ipnited Basis AS?N D 3623 460. rnglkz 
Beryllium Oxide l&O). Ignited Basir &TN D 3683 7l. Iglkg 
Cadmium Oxide IMLY)~ ipited Basis RSTN D 3683 6. mg/kC 
Calcium Oxide lCaOl,Ignited Basis !%%D36@2 4.65 % by wt. 
hxium Oxide iCrO), Ionit Basis RsTND35a3 35. mglitg 
Wait Oxide G203), Igitec Basis W-N? 3663 93. Icg/kp 
Caper Oxide ICuO), Ignited Basis RsTNDm3 132. nil/kg 
Iron Oxide (FeZ03)IIgnited Basis RSiM D 3682 16.18 x by iit. 
Lead Oxide (PbO2), Ignited Basis Sm. Chm. Acta.44B 63. mp/ko 
Lithium Oxide (LGWt Ionited Basis RSTN D 3&83/EPF@0.7 Wt. @kg, 
i?qnesiur Oxide (MeOf, ignited Basis ffiTMDD82 i. 1I % by wt. 
Manganese Oxide MW, Innited Basis RSM D 3683 366. sg/kg 
lbiybdenua Oxide (!WO5), @nited Basis RSTN D 3&3 15. mglkp 
Nickel Oxide (NiOi? Ipited Basis MN D 3663 22. m$kg 
Phcmhorus(as PSI. Ignited Basis MN D 3682 0.27 s by wt. 
Potassium Oxide WI)? ignited Basis ffii? D 3682 3.02 Y sv wt. 
Silica Oxide (SiW,Ignited Basis RSTN D 3682 49.3! % & wt. 
Sodium Oxide (NacaZO).Ionited Basis RSi’N D 3682 1.07 Y bv wt. 
Strontium Oxide lSrlllI @nit& Basis RSTN D 3683 361. PIgig 

High Particulate 
Parametric Test Block 

hmlis, oumy Cmltrol SUP”. thamin Pa@* 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

aertific8te of Jbtdpeie 
TO : b!R. i. SPRAYBERRY 

L- 
=REPORT HE : 04/18!54 

ADDRESS: SiOR6IR POWER CO SRNPLE DATE : 033/:4/?4 
PUNT VRTES WPPLE NU!?Z5R : 940322-S&58 

FRSNWBER : 
DESCRIPTION: SK& WtNT V&TES UNIT 17 FER=DR)IRNCE TEST TONNAGE : 

TEST REFERENCE RESULT NITS 
----- -- -- 

IfiNITED BASIS. OXIDE FOfW 

Wfur Trioxide IXW, Ignited Basis 
Titanium Oxide ITiW,Iqnitd Basis 
Vanadium Oxide IV2U51 T Ignited Basis 
Zinc Oxide (Zmll, Ignited &is 
Sum of Ignited Basis Oxides 

RSTN D 1751 
MN D 3542 
ffivi D 3685 
PSTN D 3683 

3.25 % & wt. 
1.20 % by wt. 
594. mglkp 
574. mdkn 

102.52 Z-by-e. 

Heat of CmLustionl lbisture Rsh Free 
Rsh Fusion 

Initia! 
Softer+ 
Hwis*erical 
Fiuid 

FSTk D 3180 14446. 8Wld 

RSTN D 1857 20m.0 Deg F 
WTRD1857 2ii0.0 De? F 
PSTN D !857 21E. 0 Deg F 
MN 0 1857 2375.0 Des : 

ihis Certificate is for the ciysical and/or chemical characteristics of the samle as w5mitt& 
he laboratory cannot attest to the origin and reoresentation of the samole. 

cc: IIR. Y. S. HILL 

High @articulate 
Parametric Test Block 

Chemiaf .2”slityC.“trol 
ViCKY WIN -~ ./u-, 

sup”. CMrni,, we 
DMdR NILSON L&j d-.& 6 of 6 
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General Test Laboratorv 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 

4 Alabama Power & 

OJertifirzlb af Anrzlw5its 
I : HR. J. SPRAYBERRY 
IDRESS: EDRGIR WWER ffi 

FLaNT YATES 

L %PDRT DilF & : 08/15/94 
SJ#l?LEDATE : 06/0i!94 

SCRIPTION: 8Pm. PLFtNT YKES UiT 1 

TEST 

IRY B?#IS DAT?i 

Ash, W 
Heat of Combustion, Dry 
Carbon. Total, Dry 
Carbon. Fixed, Dry 
chlorine. Total, Dry 
Fluorine. Total, Dry 
Hydrogen. Total, Dry 
Nitrogen, Total, Dry 
Oxygen, Total, Dry 
Volatil+ tiy 
kenict Dry Basis 
Mercury, Dry Basis 
Selenium, Dry Basis 
Suifur, Dry 
Sulfur, Pounds wr mii!ion BTU, Dry 

tSRfcEIVEDbaSIS 

Uoisture, Total 
Rshh? 6% Received 
Heat of Gmbwtion, ik Received 
Carbun, Total. Rs Received 
Carbon, Fixed, & Received 
Chlorine, Total, As Received 
Fluorine, Total, Rs Received 
Hydrogen, T&l, Rs Received 
Nitrogen, Total, As Received 

TG 
AD 

DE 

I 

REFERENCE 

SAWLE WER : 940805-00E 
FRS NUMBER : 
iDNNasE 

@TM D 3174 
ffiBD1989 
IXTN D 5373 
ffiTll D 3175 
ffiTND4209IEPPA 3% 
ffiTM D 3761iEPR 366. 
ASTM D 5373 
RSTMD 5373 
am D 3!7i 
RSTN D 3175 
Swc. Rhea. Fcta.44B 
PSTM D 3884 
Stec.Chm. Rcta 448 
ASTM D 4239 
1233 D 3188 

ffiTMD3302 
KTM D 3174 
RSTU D 1989 
MN D5373 
&TN D 3175 
ffiM D 4286/m 300. 
ffiTN D 3761/EPA -3%. 
ffi?N D 5373 
ASTM D 5373 

RESULT UiiIiS 

10.91 % bv Wt. 
mm BTU/la 
72.91 * bv wt. 
51.03 I by kt. 
1258. mg/kq 

92. mgiig 
4.94 % by Wt. 
1.48 % by iit. 
7.07 % bv Wt. 

36.85 % by 2:. 
1.5 rag/kg 

0.06 mC/kg 
1.6 aglkg 

2.69 x ily m. 
2.09 

11.28 x by wt. 
9.69 x by lit. 

11455. BTU/lb 
64.74 !L by ut. 
45.31 % by wt. 
i117. mglkg 

78. mglkg 
4.39 % by Wt. 
1.31 % by Wt. 

High Particulate 
Long-Term Test Block 

:hsmi,t ou*ny Comrol SUP". ChCnliII h.8 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

C!Lxtificrrte af JbtdpGe 
I : MR. J. SPRRYBERRY 
IDRESS: BEDffiIA PUWER CO 

PUNT YRTES 

i =-REPORT DRTE : 08/15/94 
SGNPLE DRE : 06/@!/94 
SMPLE NUNER : 940805-000: 
FRS NUNBER : 

:SCRIPTIDN: 6pCO. FWT YRTES UNIT 1 TDNNRGE 

TEsi REFERENCE RESULT 
-- 

k9 RECEIVED BASIS 

Oxygen, iotal, Rs Received 
V&tiles, Fs Received 
Rrsenic, Rs Received Basis 
Ilercury. R5 Received Basis 
Selenium, Rs Received Basis 
Sulfur, Rs Received 
Su!fur, Pounds oer ail!ion BTU, Rs Rec. 

ASTM D 3176 
ASTM D 3175 
Soec. them. Rcta.44B 
%TBD3684 
Swc.Chem. Rcta. 448 
GS% D 4239 
RSTH D 3180 

6.28 % bv kt. 
33.80 I by Wt. 

1.3 nglkr 
0.05 @g/kg 

1.4 nc/kE 
2.39 L by wt. 
2.09 #/BMBiD 

:NlEO BASIS. UMENTRL FORN 

Rluminum, Ignited Basis 
Gntimny, Inn&d Basis 
Beryllium,Ignited Basis 
Cadmium, Ignited Basis 
Calcium, Ignited Basis 
Chromium, ignited Basis 
Malt? Ignited Basis 
Copner, Ignited Basis 
Imnl Ignited Basis 
Lead, Ignited Basis 
llagnesiq Ignited Basis 
Manganese, Ignited Basis 
lblybdenw, Ignited Basis 
Nickel, Ignited Basis 
Was&m, Ignited Basis 
Silica, Ignited Basis 
Scdiun. Ignited Basis 

asm D 3682 
&TM D 3@3 
ffiMD3683 
ffiT!!D36#3 
RSTN D 3682 
RSTM D 3683 
ffiTMD3683 
ASTM D 3683 
ASTM D 3682 
Soec. Chea. Rcta.448 
ffirnD36a2 
FGTM D 3683 
GSTND 383 
GSTb D 3683 
ASTIl D 3682 
RSTM D 3682 
ffiTM D 3682. 

!1.47 jr bv Wt. 
a. 5 mglkg 
23. mgliig 
i-7 RF/k: 

2.33 X bY Wt. 
234. woikn a_ _ 
82. fog/kg 

101. log/kc 
10.29 % by Wt. 
45.0 ag/kg 
0.58 % 5y wt. 
261. mg/kF 
39.9 mglkg 
149. mgikg 
2.59 % bv Wt. 

26.94 I by ti. 
0.74 % by wt. 

LNITS 

High Particulate 
Long-Term Test Block 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 

\ Alabama Power L 

4Lxtifirate of 2bttrl~& 
: MR. J. SPRAYBERRY 

'DRESS: 8EORSIR POIlER M) 

i 
=kPOJ? DATE : 08/15/94 

SQPLE DRTE : 06/81/94 
SAWPLE t&%BER :94080+0001 
FRS NCMBER ! 

PLwr YATES 

SCRIPTION: @X0. PLANT YATES UNIT : TONt&tSE 

TEST REFERENCE RES&T WITS 

8NfiED BASIS, ELERENTAL FORM 

Titanium, Ignited Basis 
Vanadium, Ignited Basis 
Zinc, Ignited Basis 

ffiTU D3682 
GSiM D 3683 
RSTHD3683 

0.66 % by wt. 
337. q/kg 
33. mglkg 

6NITEO B&ISIS? OXIDE FORN 

Aluinum Oxide IREUJ), Ignited Basis 
Flntimy Oxide Eb?O5l,Ignitd Basis 
Bery!lim Oxide (Bee), Ignited Basis 
Cadmium Oxide (CdO). Ignited Basis 
Calcium Oxide K&l 7 ignited Basis 
Clroniw Oxide KrO). Ignited Basis 
Welt Oxide K&X). Ignited Basis 
Comr Oxide (CUD), Ignited Basis 
Iron Oxide LFe203).Ignited Basis 
Lead Oxide (Pb021, Ignited Basis 
Magnesium Oxide IMgO).ignited Basis 
Eanganw Oxide O4nO21, Ignited Basis 
Nolybdenum Oxide W&5). Ignited Basis 
Nickel Oxide (NiOl, ignited Basis 
titassium Oxide OQl)~ Ignited Basis 
Silica Oxide (Silg), Ignited Basis 
Sodium Oxide WGO),!gnited Basis 
Titanium Oxide (TiO?),Ignited Basis 
Vamdiua Oxide W%). Ignited Basis 
Zinc Oxide (ZnO), Ignited Basis 
Sun of Ignited Basis Oxides 

am D 3682 
ffim D 3683 
GSM D 3683 
ffim D 3683 
!%rnD362.2 
ffii’i? D 3683 
ffirnD362-3 
.&ST!4 D 3683 
ffimD3682 
Sow. Chen. Rcta.44B 
WI4 D 3622 
RSTM D 3683 
Asrn D 3683 
ffiiM D 3683 
RSTM D 3682 
ffiTM D 3682 
XTM D 3602 
ffiil? D 3682 
RST!!D 3683 
ASm G 3683 

21.6% % bv Wt. 
11.3 ao/ke 
68. @g/kg 
1.9 aglkp 

3.35 % by M. 
337. no/kg 

92. ag/kg 
126. og/kp 

14.71 % by Wt. 
51.8 nglkg 
0.96 % by wt. 
337. nglkg 
48.7 mglkg 
189. IQ/$ 
3.!i % by Wt. 

57.65 'I by ut. 
1.00 % by Wt. 
i. 10 x by lit. 
604. Jog/kg 
406. lack 

103.60 %-hv-kt. 

-- 

High Particulate 
Long-Term Test Block 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 

\ Alabama Power L 

TO 
RDDRESS: SEORSIR PWER CO 

: MR. J. SPRRYBERRY 

PIRN? VRTES 

DESCRIPTION: I%& PUNT VRTES UNIT 1 

TEST 

GENERRL 

SAWLE DRTE 
: 06/15/94 
: 06/01/94 

SRMPLE NLMER : 940805-004X 
FRSSWUMBER : 
TOWW : 

REFERENCE .RESLRT UNITS 

Heat of Combustion. Moisture Rsh Free 
Ash Fusion 

Initial 
Softening 
*misuherical 

RSTM D 535 

RSTbl U 1857 
MM D 1857 
RsRIDl857 

Fluid uSTMDlffi7 

14460. BTU/lb 

2095.0 DWF 
2165.0 kg F 
2245.0 DwF 
2488.0 DQg F 

This Certificate is for the tiysical and/or cheaical characteristics of the saaraole as sdwitted. 
The laboratay cannot attest to the origin and reoresntation of the samnle. 

High Particulate 
Long-Term Test Block 



General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power 

aertificztte of &tnlgeie 
: HR. J. SPRAYBERRY REPORT DWE : 07/21I% 

IDRESS: 6EDR61R PDER CD SmiEDRlE : &‘/WI% 
FUN WE6 WQLE NIWER : 940711-8861 

FRSMHBER : 
SCRIPTIDN: WLU, PMT YATES WIT 1 Towlwa 

TEST fEmENE RESULT UNITS 

MY BRSIS IKlTR 

w m ffiTN D 31.30 9.93 i by lit. 
Heat of co&&ion, Dry ffim D 3188 13883. BTU/lb 
Carbon, Total, Dry RSTRD3188 73% Z by yt. 
Cartm, Fixed, tk-y FSTN D 3188 52.11 % by Ht. 
Hydrogen, Total, h-y ETN D 3188 4.94 *bybit. 
Nitroqen, Total, Dry ffiTN D 3188 1.47 I by yt. 
Oxygen, Total, h-y ffiTN D 3188 7.39 z by m. 
Volatik, Dry PSTt4 D 3188 31.99 2 by Nt. 
Sulfur, Dry W-N D 3188 2.46 I by Nt. 
Suifur, Fw& pr nillion m, Dry RSTN D 3188 1.89 

s RECEIVED &ISIS 

lbaisture, Total RSTMD33%? 13.61 s bv wt. 
kah, As RReived KTN D 3188 0.55 i by bit. 
Heat of Combustion, Rs Received &TN D 3188 11233. EN/lb 
h-bon, Total, k Received MN D 3188 63.79 Z by Mt. 
Carbon, Fixed, A5 Received RQTN D 3188 45.02 S by wt. 
tlydroqen, Total, Gs Received ffiTN D 3188 4.27 2 by Nt. 
Nitrogen, Total, k Received &TN D 3120 1.27 z by wt. 
Oxygen, Total, k Received MU D 3176 6.38 I by Nt. 
k&tiles, 05 Received RSTM D 3188 32.02 Z by yt. 
Sulfur, Ik Received FL9Tn D 3188 2.13 rl by Nt. 
Sulfur, Pounds per million BTU, k kc. RSTN D 3188 1.98 t/m 

High Particulate 
Long-Term Test Block 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 

Alabama Power A 

Ghrtificrrte af jbtmlpk3 
I : FIR. J. sNimEfmv 
DDRESS: SEOffiIA WEA CO 

PLRHT YATES 

ESCRIPTION: fED, FWT YRTES WIT 1 

TEST 

ISNITED WSIS, ELERENTGi FOm 

AlumiMu, Ignited Basis 
Calciw, Ignited hsis 
Iron, Ignited Basis 
kgresiw, Ignited Basis 
Pangares, Ignited Basis 
Potassium, Ignited Basin 
Silica, Ignited Basis 
sodium, Ignited Basis 
Titanilu, Ignited Basis 

16NITEO BiWS, OXIDE FORM 

Aluminua Oxide hWU3OJ), Ignited Basis 
Calcium Oxide GO), Ignited Basis 
Iran Oxide (F&U3),Ignited Basis 
Hagnesiuu Oxide Mg!ll, Ignited Basis 
lhnganese Oxide M-U?), Ignited Basis 
Potassim Oxide WZU), Ignited Basis 
Silica Oxide (SiOB?Ignited Basis 
Sudius Oxide Na2Ol,Ignited Basis 
Titanium Oxide (TilEI, Ignited Basis 
Sum of Ignited Basis Oxides 

Heat of Combustion, Noistture Ikh Free 

Rs~D3682 
FSTIlD3682 
RsTnD3682 
IXTHD~ 
ffirnDz682 
PSThlD5682 
!xTNrJ302 
!mlD36Q2 
FsTND36& 

ASTllD5682 
ffilMD361K 
ElIIDS 
lwND3662 
RsTND3682 
RSTIIDXSZ 
RSRlD5682 
lwNDx2 
mTND3622 

MN D 3iS0 

>WNT DNE : 01/21/% 
EMUME : 07/07/% 
SwLEbJMEER :9M7llaSl 
FtisluEER : 
TOHYIGE 

REW..T NITS 

12.11 z by !A. 
2.79 Z by Mt. 

10.10 * by wt. 
0.63 2 by kt. 
0.03 ~Sbyiit. 
1.57 z by Nt. 

26.24 a by wt. 
0.79 L by Nt. 
0.72 Z by wt. 

22.09 i by #it. 
3.91 X by ut. 

14.44 -4 by kit. 
1.85 I: by !#. 
0.04 Z by Mt. 
1.89 a by Nt. 

56.15 a by wt. 
1.07 I: by ut. 
1.a Z by wt. 

182. M 2 by wt. 

14432 BTU/lb 

High Particulate 
Long-Term Test Block 
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General Test Laboratory 
Building Number 8 
P.O. Box 2641 
Birmingham, Al. 35291 Alabama Power A 

Gxtifirrtte af &dph3 
TO : 1IR J. SPRRVSERRY 
RDDRESS: 6EOffiIR MR W 

FIJW YNrES 

DESCRIPTION: spm, pwcl.YAlES LMIT 1 

TEST 

-kURTDllTE : 07/21/% 
64wLEcm : 07/07/% 
SRlPLEtWER :%0711-8861 
Fii?iMMSER : 
TOHYIGE : 

RESlkT UNITS 

RSTH D 1051 a&0 N F 
RsTllDi857 212e.0 Deq F 
RSTUDl857 2170.0 kg .= 
ffiTilDlB51 234&0 DeqF 

Ash Fusion 
Initial 
Softening 
limispherical 
Fluid 

This Certificate is for the physical and/or &mica1 characteristics of the sample as submitted. 
The l&oratory canmt attest to the origin and representation of the sample. 

Cc: RR. H. S. HILL 

High Particulate 
Long-Term Test Block 



THIS SAMPLE HAS BEEN PRINTED PRIOR TO COMPLETION OF ALL SCHEDULED TESTS. AN UPDATED 
CERTIFICATE WILL BE ISSUED UPON COMPLETION. 

TO: MR. J. SPRAYBERRY 
ADDRESS: GEORGIA POWER CO 

PLANT YATES 

DESCRIPTION: GPCO, PLANT YATES, UNIT 1 

TEST REFERENCE 

Ignited Basis, Oxide Form 

Barium Oxide (BaO) ASTM D 3683 
Beryllium Oxide (BeO) ASTM D 3683 
Cadmium Oxide (CdO) ASTM D 3683 
Calcium Oxide (CaO) ASTM D 3682 
Chromium Oxide (0~0) ASTM D 3683 
Cobalt Oxide (Co203) ASTM D 3683 
Copper Oxide (CuO) ASTM D 3683 
Iron Oxide (Fe203) ASTM D 3682 
Lead Oxide iPb02) Spec. Chem. Acta. 44B 
Lithium Oxide (Li20) ASTM D 3683, 'EPA 200.7 
Magnesium Oxide (MgO) ASTM D 3682 1.11 
Manganese Oxide (Mn02) ASTM D 3683 216 
Nickel Oxide (NiO) ASTM D 3683 158 
Phosphorus (as P205) ASTM D 3682 0.48 
Potassium Oxide (K20) ASTM D 3682 3.55 
Silica Oxide (SiO2) ASTM D 3682 57.89 
Sodium Oxide (Na20) ASTM D 3682 0.86 
Strontium Oxide (S&O) ASTM D 3683 
Sulfur Trioxide (SO31 ASTM D 5016 
Titanium Oxide (Ti02) ASTM D 3682 
Vanadium Oxide iV205) ASTM D 3683 
Zinc Oxide IZnO) ASTM D 3683 

Heat of Combustion 
Moisture Ash Free ASTM D 3180 15126 BTU/lb 

REPORT DATE: / / 
SAMPLE DATE: 09/15/94 

SAMPLE NUMBER: 940921-0015 
FRS NUMBER: 

TONNAGE: 

RESULT UNITS 

1742 
73 

0.4 
1.69 

204 
115 
194 

11.7 
54.9 

0.92 
1.49 

583 
118 

w/kg 
mglkg 
w/kg 
% by Wt. 
w/kg 
w/kg 
w/kg 
% by Wt. 
w/kg 
m-/kg 
% by Wt. 
w/kg 
m-/kg 
% by Wt. 
% by Wt. 
% by Wt. 
% by Wt. 
w/kg 
% by Wt. 
% by Wt. 
w/kg 
w/kg 

High-Particulate Auxiliary 
Test Block (Alternate Coal Tests) 



THIS SAMPLE HAS BEEN PRINTED PRIOR TO COMPLETION OF ALL SCHEDULED TESTS. AN UPDATED 
CERTIFICATE WILL BE ISSWD UPON COMPLETION. 

TO: MR. J. SPRAYBERRY 
ADDRESS: GEORGIA POWER CO 

PLANT YATES 

DESCRIPTION: GPCO, PLANT YATES, UNIT 1 

TEST REFUNCE 

DRY BASIS DATA 

Phosphorus ASTM D 3682 
Potassium ASTM D 3682 
selenium Spec. Chem. Acta. 44B 
Silica ASTM D 3682 
Sodium ASTM D 3662 
allfur ASTM D 4239 

Sulfur, lbs. per million BTU ASTM D 3180 
Titanium ASTM D 3682 
Vanadium ASTM D 3683 
Zinc ASTM D 3683 

AS RECEIVED BASIS 

Moisture, Total 
Ash 
Heat of Combustion 
Carbon, Total 
Carton, Fixed 
Chlorine, Total 
Fluorine, Total 
Hydrogen, Total 
Nitrogen, Total 
Oxygen, Total 
Volatiles 
Aluminum 
Antimony 
Arsenic 

ASTM D 3302 
ASTM F 3174 
ASTM D 1989 
ASTM D 5373 
ASTM D 3175 
ASTM D 420S/EPA 300 
ASTM F 3761/EPA 300 
ASTM D 5373 
ASTM D 5373 
ASTM D 3176 
ASTM D 3175 
ASTM D 3682 
ASTM D 3683 
Spec. Chem. Acta. 44B 

REPORT DATE: / / 
SAMPLE DATE: 09/15/94 

SAMPLE NUMBER: 940921-0015 
FRS NUMBER: 

TONNAGE: 

UNITS 

0.02 % by Wt. 
0.31 % by Wt. 
2.4 w/kg 
2.02 % by Wt. 
0.07 % by Wt. 
1.35 % by Wt. 
1.00 #hlBTU 
0.09 % by Wt. 

31 w/kg 
10 w/kg 

5.21 % by Wt. 
9.87 % by Wt. 

12845 BTU/lb 
73.04 % by Wt. 
52.27 % by Wt. 

573 w/kg 
76 w/kg 

4.71 % by Wt. 

1.36 % by Wt. 
4.53 % by Wt. 

32.66 % by Wt. 
1.5 % by Wt. 
1.0 w/kg 

10.0 w/kg 

High-Particulate Auxiliary 
Test Block (Alternate Coal Tests) 



THIS SAMPLE RAS BEBN PRINTBD PRIOR TO COMPLETION OF ALL SCIiRDULED TESTS. AN UPDATED 
CERTIFICATE WILL BE ISSUED DPON COXPLETION. 

TO: MR. J. SPRAYBERRY 
ADDRESS: GEORGIA POWER CO 

PLANT YATES 

DESCRIPTION: GPCO, PLANT YATES, UNIT 1 

TEST REFERENCE 

DRY BASIS DATA 

Ash ASTM F 3174 
Heat of Combustion ASTM D 1989 
Loss on Ignition at 75-C ASTM D 3174 
Carbon, Total ASTM D 5373 
Carbon, Fixed ASTM D 3175 
Chlorine, Total ASTM D 4208/EPA 300 
Fluorine, Total ASTM D 3761/EPA 300 
Hydrogen, Total ASTM D 5373 
Nitrogen, Total ASTM D 5373 
Oxygen, Total ASTM D 3176 
Volatiles ASTM D 3175 
Aluminum ASTM D 3682 
Antimony ASTM D 3683 
Arsenic Spec. Chem. Acta. 44B 
Barium ASTM D 3683 
Beryllium ASTM D 3683 
Cadmium ASTM D 3683 
Calcium ASTM F 3682 
Chromium ASTM D 3683 
Cobalt ASTM F 3683 
copper ASTM D 3683 
IrOIl ASTM F 3682 
Lead Spec. Chem. Acta. 44B 

Magnesium ASTM D 3682 
Manganese ASTM D 3683 
MeTXU?Ty ASTM D 3684 
Nickel ASTM D 3683 

REPORT DATE: / / 
SAMPLE DATE: 09/15/94 

SAMPLE NUMBER: 940921-0015 
FRS NDMBER: 

TONNAGE: 

10.41 % by Wt. 

13551 BTU/lb 
89.59 % by Wt. 
77.05 % by Wt. 
55.14 % by Wt. 

605 mg/kg 
81 w/kg 

4.97 % by Wt. 
1.44 % by Wt. 
4.78 % by Wt. 

34.45 % by Wt. 
1.58 % by Wt. 
1.1 w/kg 

10.5 mg/kg 
248 w/kg 

3 mg/kg 
0.04 v/kg 
0.13 % by Wt. 

16 mg/kg 
11 mg/kg 
16 mg/kg 

0.85 % by Wt. 
5.6 w/kg 
0.07 % by Wt. 

17 v/kg 
0.08 w/kg 

13 w/kg 

High-Particulate Auxiliary 
Test Block (Alternate Coal Tests) 



Appendix D 

Variable Operating Costs 



Pl-x 

Ll-x 

HRl-X 

ALl-X 

PlBl-X 

ACl-X 

P2-X 

L2-x 

HR2-X 

AL2-X 

AC2-X 

Test Descriptor Code Defmitions 

Low-Particulate Parametric Testing 

Low-Particulate Long-Term Testing 

Low-Particulate High Removal Testing 

Low-Particulate Alternate Limestone Testing 

Low-Particulate Alternate Limestone “clean” JBR Parametric Tests 

Low-Particulate Alternate Coal Tests 

High-Particulate Parametric Testing 

High-Particulate Long-Term Testing 

High-Particulate High Removal Testing 

High-Particulate Alternate Limestone Testing 

High-Particulate Alternate Coal Tests 

Note: Data for tests Ll-X and L2-X are shown as 24-hour averages since each test was conducted 
over an extended period of time. All other test period entries are for the entire test period. 

D-l 
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Appendix E 

Statistical Methods Used in 
Regression Model Development 



E.l INTRODUCTION 

A systematic approach was used to develop statistical models that relate the SO, removal efficiency 

to JBR operating parameters and flue gas SO, concentration. Pitts Consulting, Inc. (PCI) chose to 

use models based on a simple linear combination of these parameters rather that a more complicated 

process that used non-linear relationships based on semi-empirical and theoretical chemical 

engineering relationships. The reasoning behind this approach was that the fundamental theoretical 

relationship that governs the performance of the JBR is not well understood. Any model building 

process, therefore, was limited by the need to approximate an unknown relationship. 

The philosophy behind the systematic approach to model building was to first identify the operating 

variables that were believed to infIuence SO, removal efficiency in the IBR. These variables can be 

classified into two categories: ones that can be controlled and ones that can only be observed. The 

JBR AP boiler load, and inlet pH are examples of controllable variables. The inlet SO, concentration 

is determined by the sulfur content of the coal, and can only be controlled (and to a limited extent) 

by specifying the suhiu content of the coal during the procurement process. 

The tirst step in the model building process was to develop a test matrix in which a selected number 

of controllable variables is varied in accordance with a pre-arranged test sequence. This was 

commonly done using experimental design techniques. Experimental design techniques can be set 

up in such a manner as to allow for a systematic collection of data while, at the same time, guarding 

against such pitfalls as always having two variables be changed in the same direction. For example, 

load and JBR AP both increasing in one series of tests and decreases in another. If this happens, then 

the effect of changes in load and AP cannot be separately determined. When this happens, the effects 

are said to be confounded. With proper experimental design, effects can be estimated with maximum 

efficiency. 

The next step in the model building process was the actual development of the predictive model. As 

mentioned earlier, PC1 elected to use a polynomial type model(s) to predict SO, removal efficiency. 

E-l 



A systematic approach was used to develop the regression model. The goal was to have a regression 

model in which all of the regression terms are both statistically significant and made sense from a 

technical point of view. 

The general approach to the development of a polynomial model is to predict the coefficients of a 

model of the type shown as equation E-l. 

Y=A+B*X1+C*X2+D*XlZ+E*X!*X2... (E-1) 

In equation E-l, Y is the dependent variable, Xl and x2 are the independent variables, and A, B, C, 

D, and E are coefficients that are to be determined. 

The ultimate goal of the model building process is to first have a model which has good explanatory 

power, and, second, to have a model in which all terms are significantly different from zero. The 

explanatory power can be judged in several ways. The way most familiar to engineers is the 

correlation coefficient, or R. The square of this term (R2) is a measure of the degree to which the 

predictive model explains the observed values. An R* of 1 means that the predicted values and the 

observed values agree exactly, and an R* of zero means that the predictive model does not explain 

any thing at all. R2 is usually called the coefficient of determination or goodness of fit. 

The second goal of the model building process is to have a model in which each term is statistically 

significant. The statistical significance of a particular term is determined by (1) the magnitude of the 

estimate, and (2) the standard error in the estimate of the term. As an example, consider the situation 

in which the estimated value ofthe parameter is 1 .O, and the standard error of its estimate is 0.6. A 

two sided 95 percent confidence interval about the estimate is 1 .O +/- (1.96)*(0.6), or 1 .O +/- 1.18 

(where 1.96 is the student “t” factor). Since zero is contained in this confidence interval, we can not 

say that the estimated value is statistically different from zero. In this situation, we can conclude that 

the parameter should not be in the regression model. Some regression software packages 

automatically provide a test for significance. 
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A situation can occur in which one develops a model in which all parameters are statistically 

significant, but the model does not explain much of the variation in the data. As an example, one 

would be content with a model in which all terms are statistically significant and that explains 95 % 

of the variation (R2= 0.95), but would not be comfortable with a model that only explains 10 % of 

the variation (R’ =O. 10). The latter is an example of a situation in which one has a model that is 

statistically significant, but has little explanatory power. 

The model building was guided by the desire to meet several assumptions implicit in regression 

analysis. The degree to which these assumptions are satisfied affects standard errors in the parameter 

estimates, which in turn a&& the conclusions whether a particular variable is statistically significant. 

Ali of these assumptions are concerned with the behavior of the residuals from the regression analysis. 

The residuals are simply the d&rences between each observed value and the value that is predicted 

by the regression model. 

The first assumption is that the residuals are not autocorrelated. If the residuals are not 

autocorrelated, then residuals plotted against the test sequence number will be independent variations 

about the mean (the residuals should have a mean of 0). If the residuals are autocorrelated, then the 

residuals will appear to be clustered. That is, if one residual is above the mean, then the next residual 

will also tend to be above the mean as well. If the residuals are autocorrelated, then the standard 

errors for the estimates of the regression coefficients are invalid. Since the standard errors are used 

to determine ifa particular regression coefficient is statistically significant (i.e., the coefficient is non 

zero), then the interpretation of standard regression analysis outputs is difficult for the case of 

autocorrelated residuals. Some regression packages will provide a test statistic, called the Durbin- 

Watson D statistic, that can be used to test for autocorrelation among the residuals. In addition, 

some regression packages will allow for an autocorrelated residual series, and can use an option to 

eliminate non-significant autoregressive terms. If all of the terms are eliminated, then the residuals 

are deemed to be non-autocorrelated. 

The second assumption is that the residuals are normally distributed. Many regression packages 

provide a mechanism to test the residuals for normality This is preferable to a visual examination 

of a empirical distribution of the residuals, since the visual examination is subject to the interpretation 
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of person examining the plots. A violation of this assumption is not as important as a violation of 

independence in the residuals. It is also important for the residuals to have constant variance. This 

can be observed in a plot of the residuals. If the residuals do not have constant variance, then, as an 

example, their dispersion about the mean may tend to increase as the test sequence increases. 

PC1 used SAS (a statistical software package) to develop the parametric equations that relate the SO, 

removal efficiency to various explanatory variables. SAS is a family of statistical analysis modules, 

and is produced by SAS Institute, Cary, NC. The regression results from a SAS run provides the 

parameter estimates, their standard errors, a test to determine if the parameter estimates are 

statistically significant from zero, and a diagnostic test for autocorrelation among the residuals. The 

residuals from the regression analysis can be output to a data set for examination for normality and 

can be plotted against the independent variables to see if the variation in the residuals are stable (i.e., 

variance in the residuals is roughly constant). 

One SAS procedure, called PROC AUTOREG, will allow for the model to contain an autoregressive 

error structure. This procedure contains an option that will allow for the step-wise elimination of the 

autoregressive terms, and if all terms are eliminated, then the model is assumed to have non- 

autocorrelated residuals. The SAS AUTOREG procedure was used to conduct all regression 

analyses since it not only conducts the basic regression analysis, it also simplifies checking for 

autocorrelation among the residuals. 

E.2 Model Building 

PC1 developed several models that describe the SO, removal efficiency of the CT-121 process at 

Plant Yates. The first model was based on the Low-Particulate Parametric Test block data. A series 

of models were then developed based on the successive addition of additional test data. Ah of the 

models were conducted using the number of transfer units (NTU’) as the independent variable. 

rNTU= log(lOO/(lOO - % efficiency)), where log is the natural logarithm, and % efficiency 
is the SO, removal efficiency in percent. 
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E.2. 1 Low-Particulate Parametric Test Data 

The Low-Particulate Parametric Test block data contained 33 observations. One of these 

observations, Test PI-28, appeared to be an outlier early in the model building process and was 

eliminated. Table E-l contains the estimates for the parameters for the regression. Note that all of 

the terms in the model are statistically signiticant (PC 0.05). In addition, all of the autoregressive 

terms were eliminated by the SAS. This indicates that the residuals are non-autocorrelated. The 

analysis of the residuals for this model did not reject the hypothesis that the residuals were normally 

distributed. Thus the model is well behaved since (1) parameter estimates were statistically 

significant, (2) the residuals were not autocorrelated, and (3) the residuals appeared to be normally 

distributed. 

Table E-l. Results of Regression Analysis of Low-Particulate Parametric Test Data 

Regression Model Term Value PCO.05’ 

Intercept -28.336748 o.ooo1 

Load 0.075780 0.0106 

PH 10.928432 O.ocOl 

JElRAP -0.201416 0.0034 

Inlet SO2 0.002564 0.0175 

PH’ -1.271390 o.ooo1 

AP*pH 0.100021 O.oool 

Load * Inlet SOa -0.OoOO41 0.0023 

‘since P&OS, all terms are statistically significant at the 0.05 level. 

The predicted SO2 removal efficiency versus observed SOI removal efficiency values are shown in 

Figure E-l (the predicted efficiency values were calculated from the predicted NTU values). Plots of 

the residuals versus the test sequence is shown in Figure E-2. Note that the residuals appear to be 

evenly and randomly scattered, both in the positive and negative direction. Plots of the residuals 

versus the independent parameters of load (ID), pH, JBR AP, and inlet SOa (SN) are shown in 

Figures E-3, E-4, E-5, and E-6, respectively. All of .the residual plots except for JBR AP appear to 

E-5 



be normal. The residuals for the AP plot tend to fan out as AP increases. This is an indication of non 

constant variance, which is to be avoided if possible. 

E.2.2 Models Fit to Additional Parametric Test Data Sets 

PC1 also fit a series of models to data sets that included the Low-Particulate Parametric Test data, 

low-ash “clean” .IBR parametric test data, and low-ash and high-ash high-sulfnr coal test data. A 

model that only included the High-Particulate Alternate Limestone test period, and a model that 

contained all of the parametric test data collected during the demonstration project were also 

developed. 

The form of the regression model, the model R’, and the estimates of the model parameters for each 

model are provided in Section 4.8 of this report. All of these regression models were well behaved in 

the sense that the residuals were non-autocorrelated. In addition, most of the model terms were 

statistically significant to the 0.05 level (the 0.05 level is commonIy used as a rejection point) 

concluding that the estimates are signiticantly different from zero. There is nothing magic about this 

criterion, and acceptance levels of 0.1 are sometimes used as well. 

On occasion, a regression analysis will result in a model in which some of the parameter estimates 

not significantly different from zero at the 0.05 level. One situation that can occur is when a model 

contains higher order terms, such as a square term, or the product of two linear terms (e.g., the 

product of the load times the inlet SO*). In this situation, the higher order terms can be significant 

(load times inlet SOz), but the linear terms (load and/or SO*) are not signiticant. It is considered to 

be good statistical practice in these situations to include the linear terms in the model, even though 

they may not be statistically significant’. 

E.3 References 

1. Rawhngs, John, “Applied Regression Analysis: A Research Tool”, Wadsworth & Brooks, p. 
384. 
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Table F-l. Gas Process Stream Data Summary 

Anolyfe Group/ 
Sphe 

Particulate Loadine 

Reduced Species 

Ammonia as N 

Hydrogen Cyanide 

Anions-Vspor 

Chloride 

Fluoride 

Sulfate 

Anions-Pnrticulste 

Chloride 

Fluoride 

Sulfate 

Anions-Total 

Chloride 

Fluoride 

SIllfate 

Radionuclides 

Actinium-228 @ 338 KeV 

Actinium-228 @ 911 KeV 

Actinium-228 @ 968 KeV 

Bismuth-212 @ 727 KeV 

Bismuth-214 @ 1120.4 KeV 

Bismuth-214 @ 1764.7KeV 

Bismuth-214 @ 609.4 KeV 

K-40 @ 1460 KeV 

Lead-210 @ 46 KeV 

Lead-212 @ 238 KeV 

Lead-214 @ 295.2 KeV 

Lead-214 @ 352.0 KeV 

Radium-226 @ 186.0 KeV 

Thallium-208 @ 583 KeV 

Thallium-208 @ 860 KeV 

Thorium-234 @ 1001 KeV 

Thorium-234 @ 63.3 KeV 

Uranium-235 @ 143 KeV 

Part Metals by Wt. 

Aluminom 

Antimony 

Arsenic 

BtiUtll 

Betyllium 

Cadmium 

Calcium 

Chromium 

COball 

ESP Inlet ESP Outlet Stack 

95% 95% 95% 
Units Average CI Avenge Cl Average Cl 

mm’ 8.95 1.5 0.142 0.05 0.0145 0.01 

IGwm’ 29 7.4 27 16 II 17 

pp/Nm’ 0.15 0.24 0.9 1.7 28 94 

y.?mm’ I l2000 34300 136000 67000 540 820 

v@m’ 8300 1400 7900 3200 124 66 

v-z%++ 7460000 432000 6900000 1500000 680000 160000 

lmm’ 6100 9100 45 94 210 310 

Irg/Nm’ 1.3 2.4 0.12 0.21 0.051 0.041 

vg/Nm 79000 98000 4200 760 5900 8700 

WPm’ 118000 31000 136000 67000 750 800 

wmm’ 8300 1400 7900 3200 ,124 66 

v&Um’ 7s00000 4 17000 6900000 l500000 690000 170000 

pCi/g 25 

PC@ 20 

PC@ 29 

pCi/g <3¶ 

pa/g c24 

&i/g 49 

pa/g 28 

pa/g 230 

pcvg 79 

pcvg 19 

Pcdg 24 

pci/g 25 

pCi/g 130 

PCk 17 

Pa <67 

Pm 79 

PCug 69 

PCgg 69 

36 

15 

41 
__ 
__ 

71 

17 

317 

33 

19 

20 

8 

50 

II 
__ 

35 

43 

43 

73 31 <56 __ 

lrgig 97000 11000 101000 ._ 13800 

!& 3.6 2.4 2.7 0.65 3.8 

lldg 45 12 117 48 81 

!a 490 106 620 ._ 210 

!%k IO 0.57 14 ._ 2.9 

llgis 2.7 1.4 8.9 __ 41 

WdP 18100 3900 14800 ._ 18600 

!4P 320 500 190 . . 330 

Id 31 0.83 31 ._ <I50 

7300 

5.7 

71 

1100 

2.1 

79 

31000 

3000 
__ 
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Table F-l (continued) 

Analyte Group/ 
Specie Units 

ESP Inlet ESPOutlet Stack 

95% 95% 95% 
AVerage CI AWXgC Cl AbWZ3ge CI 

Copper 

Iron 

Lead 

Magnesium 

MZUlg&lW 

MWZUly 

Molybdenum 

Nickel 

Phosphorus 

Potassium 

Selenium 

Sodium 

Strontium 

Titanium 

Vanadium 

PnrtMetalsbyVol 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

copper 

Iron 

Lead 

Magnesium 

MkSllgmeSe 

MeICUly 

Molybdenum 

Nickel 

Phosphorus 

Potassium 

Selenium 

Sodium 

Strontium 

Titanium 

Vanadium 

Met&, Vapor 

Aluminum 

Antimony 

Arsenic 
Barium 

Beryllium 

rgig 86 
Psk 91000 

Pgig 79 

Pg/g 4690 
P&z 237 
Pg/g 0.79 

P& 35 
rgis 230 

P& 230 
P& 17500 

rgig I5 
P& 5120 
Pp/g 324 
l&3 6140 

La 308 

2.6 II6 35 56 49 
27000 61000 14000 II700 

I9 I53 ._ 36 
480 5500 ._ 2800 

32 243 68 490 
0.59 0.9 0.3 0.57 
39 58 31 73 

250 157 25 2500 

I50 830 __ <220 
1900 17900 __ 2900 

7 570 860 1700 

190 6700 __ 4200 
I2 360 __ 106 

790 5400 1600 -910 

5.7 381 93 112 

WNm’ 870000 240000 12100 
w+Jm’ 33 26 0.39 
Pg/Nm’ 400 170 I6 

lmm’ 4400 1700 74 

wmm’ 93 16 I.7 

kk%++ 24 I5 I.1 

lmm’ 161300 7200 1800 

vg/Nm’ 2900 4600 23 

Pmm’ 275 48 4.5 

mVNm’ 770 130 I6 

pg/Nm’ 808000 99000 8500 

pg/Nm’ 710 290 I8 

wtim’ 42000 11000 660 

ptim’ 2120 120 34 

pgflrim’ 7.1 5.6 0.126 

ptim’ 320 390 8.1 

wQ+’ 2000 2300 22 

pflm’ 2100 1600 100 

p@m’ 157000 43000 2150 

pflm’ 133 73 82 

pg/Nm’ 45800 6200 800 

w+Jm’ 2910 570 43 

P@m’ 55000 16000 760 
&Jm 2760 430 54 

__ 

0.11 

6.6 
. . 

. . 

_. 

. . 

-. 

I.2 

II00 
._ 

__ 

3.7 

0.037 

1.3 

5.7 
__ 

._ 

130 
__ 

._ 

230 

11 

190 

0.052 
1.1 

2.8 
0.041 

0.59 

270 

5.1 

~0.6 

0.77 

170 

0.5 

41 

7.2 

0.007 

1.4 

39 

~2.6 

40 

26 

59 

1.5 

12.5 
1.6 

PglNm’ 150 940 58 48 ~8.7 

vOml 0.56 6.5 0.021 0.0096 0.012 

Pg/Nm’ co.17 ._ co.18 _. ~0.18 

wfNml I.5 7.9 I I.1 co.14 
P@ml 0.06 0.25 ~0.16 __ co.17 
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22000 

20 

10700 

2600 

5.2 

120 

27000 
__ 

1600 

3500 
1900 

53 

1700 

46 

260 

0.019 

0.24 

10 

0.047 

2.2 

920 

50 
__ 

0.76 

600 

0.64 

220 

49 

0.057 

2.6 

440 
__ 

53 

5.3 

140 

3.5 

0.59 

0.47 

._ 

0.002 
_. 

__ 



Table F-l (continued) 

Annlyle Group/ 
Specie Units 

ESP Inlet ESP Outlet Stack 

95% 95% 95% 
AWrPge CI Average Cl Average CI 

BCWn 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

k0” 

Lead 

Magnesium 

MCUg.%SC 

MCKIUY 

Molybdenum 
Nickel 

Phosphorus 

POtasSiUm 

Selenium 

Sodium 

Strontium 

Titanium 

Vanadium 

Total Metals 

Aluminum 

Antimony 

Arsenic 

BtiUXl 

Beryllium 

Boron (vapor only) 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
IrOIl 

Lead 
Magnesium 

Manganese 

MCXUry 

Molybdenum 

Nickel 

Phosphorus 

Potassium 
Selenium 

Sodium 

Strontium 

w@Jm’ 6400 

k#m’ 0.11 

vmm’ 300 

vmm II 

w#m’ 4 74 

km+ I.1 

Pwm’ 140 

vg/Nm’ co.21 

PUJ~’ 20 

Mm+ <O.lO 

Pmm’ 5.5 

Pg/Nm’ a.4 

l@Jm 7 

l&Jm <I6 

t@m’ IO 

Pwm’ co.22 

Pi+++ 240 

lmm’ 2 
vg/Nm’ 9 

w+Jm’ I.2 

12000 6900 

0.93 

110 

140 
._ 

I.6 

120 
__ 

18 

5.6 

7% 
._ 

130 

360 
4 

71 
3 

0.1 

184 

co.73 

Cl.0 

1.1 

50 
0.4 

12 
-all 

5.6 

Cl.4 

0.9 

<I7 

20 
CO.23 

290 
1.4 

2.5 

I 

wJNm‘ 870000 240000 I2200 

Pm~z 33 25 0.41 
P@Jm 410 170 I7 
Kern 4400 1700 75 

a@Jm 93 I6 1.7 

!Ag/Nm’ 6600 2500 6900 

yc~m’ 24 15 1.3 

Ilpn‘lm’ 163300 6200 1900 

pgmd 2900 4700 23 

Kmm’ 276 48 5 

l@Jm’ 770 I30 I7 

eg/Nm’ 809000 98000 8600 
w&m 710 290 I9 
otim’ 42000 11200 670 

wg/Nm’ 2120 130 34 

ugilVm’ I3 J.6 5.7 

P#m’ 320 390 8.7 

Km+ 2100 2300 24 

K@Jm’ 2100 1600 110 
p@m’ 157000 43000 2200 

i&m’ 133 73 80 
d++ 46100 6200 1000 

pgn”m’ 2920 580 45 

F-3 

1200 

0.31 

87 
__ 

__ 

I.2 

78 

1.1 

6.4 
__ 

1.1 

__ 

100 
__ 

280 
0.28 

3.4 
1.3 

-_ 

0.12 

6.6 
__ 

__ 

1200 
__ 

__ 

__ 

I.9 

II00 
__ 

_- 

3.7 
I.1 

1.4 

6.3 
. . 

_- 

130 
. . 

_. 

440 

<0.064 

<40 

co.67 

0.39 

1.2 

cl.8 

co.22 

<7.0 

~.li 

3 

0.12 

a.6 
‘~16 

37 

0.8 
ill 

co.045 

co.27 

0.55 

200 
0.065 

I.2 

2.9 

0.099 
440 

0.63 

290 

5.4 
0.74 

2 

170 

0.61 

45 

7.3 

3.1 

1.5 

41 

40 
79 

27 

65 

1.5 

70 
__ 

__ 

__ 

0.77 

2.4 
__ 

__ 

__ 

0.27 

0.048 
__ 

__ 

96 

1.6 

-. 

0.57 

2so 

0.026 

0.24 

IO 
0.29 

70 

2.2 

830 

50 

4 

I.8 

600 

0.54 

230 

49 

0.44 

2.4 

430 
__ 

540 

57 

130 

3.5 



Table F-l (continued) 

Anslytc Group/ 
Specie 

Titanium 
Vanadium 

Hg Vnpor, Bloom 
Mercury, Elemental 
Mercury 11 
Mercury, Methyl 
Mercury, Total 

Hexnvalent Chromium 
Chmmium VI 
Total Chromium 

Extract Metals, Nitric 
Antimony 
Arsenic 
BtiUlIl 
Beryllium 
B0r0n 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
MWClUy 
Molybdenum 
Nickel 
Selenium 
Vanadium 

Extract Metals, Gastric 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
ChrOlllilUll 
Cobalt 
Copper 
Lead 
Manganese 
MerCUly 
Molybdenum 
Nickel 
Selenium 
Vanadium 

ESP Inlet ESP Outlet Stack 
95% 95% 95% 

Units AVWWg CI A”W*gc CI Average CI 

vg/Nm’ 55000 16000 760 230 13 0.26 

dim 2770 440 55 IO 2.2 

v@++ 2 1.8 2.5 0.28 2.8 
vflm’ 4.1 1.4 4.2 2 0.47 
w3m’ 0.31 0.59 0.63 0.45 0.044 
dim’ 6.4 1.1 7.3 2.4 3.3 

k7Nm’ <O.l90 
dim’ CO.560 

2.7 
43 

220 
4.1 

1520 
2.2 
29 
5 

32 
39 
120 
80 
43 
45 

~23 
150 

I 
45 
I45 
2.3 
857 

5 
30 
IO 
36 
52 
87 

230 
59 
30 

3.4 
40 
8.4 
5.8 

1200 
I8 
61 
3.8 
32 
31 

3500 
II 
21 
46 

__ 

160 

3.2 
98 
318 
5.4 

1900 
IO 
64 
I7 
98 
II6 

1000 
4 

72 
84 

~23 
270 

__ 

260 

5.8 
I60 
350 
IO 

<I5 
67 
44 

co.90 
I20 
91 

330 
a0 
51 

390 
<87 
390 

0.71 
~0.68 

103 
I.1 

698 
1.8 
27 
1.8 
IO 

9.4 
60 
1.9 
29 
IO 

ass 
co.36 

0.095 

55 
0.61 
4.6 
3 
13 
I.4 
5.3 
9.6 
65 
3 

22 
21 
_. 
__ 

I 0.4 3.4 
CO.66 __ c2.5 

I25 22 210 
2.7 0.66 4.2 
822 88 IS0 
5.9 3.2 I2 
54 I8 85 
5.5 2 II 
33 9.3 51 
33 7.1 66 
46 I1 350 

0.38 0.22 co.15 
61 I2 49 
38 22 170 
I8 6.8 140 

122 79 Cl.3 

I 

I.1 
0.33 

0.041 
0.88 

_. 

_. 
__ 
_. 
_. 
__ 
-_ 
__ 

_. 
-. 
_- 
_. 
__ 
_- 

__ 
-. 
-. 
__ 
__ 
__ 
__ 

-_ 
-_ 
__ 
__ 

_. 
_. 
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Table F-l (continued) 

Analyte Gmupl 
Specie units 

ESP Inlet ESP Outlet Stark 
95% 95% 95% 

AYerage CI AVerage Cl AveWge Cl 
Extract Metals, Acetic 

Antimony 
Arsenic 
Barium 
Beryllium 
BWOll 
Cadmium 
Chromium 
Cobalt 
copper 
Lead 
Manganese 
MWCLKY 
Molybdenum 
Nickel 
Selenium 
Vanadium 

Metals by Size, z-10 jut, 
Percent of Total Mass 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
IrOIl 
Lead 
Magnesium 
Manganese 
MCTCUY 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silicon 
Sodium 
Strontium 
Titanium 
Vanadium 

we 
P8k 
Pie 
Pg’g 
P& 
Pgi8 
Pd8 
PgiS 
P&k 
P& 
asa 
Psig 
P&8 
P&-k 
Ppip 
Id8 

% 
!& 
P&k 
P&3 
P& 
rgig 
r8-k 
I& 
Sk 
Ppip 
Pd8 
P&z 
Id8 
rdg 
Pgig 
Pp/p 
I& 
Id3 
Pd8 
l&3 
P&8 
P&3 
rgig 
rsig 
Pp/g 
Psi8 

0.8 
I 

48 
0.32 
1010 
I.6 
7.4 
I.5 
II 

0.21 
51 
0.7 
1.5 
8.6 

<0.54 
I.5 

57 
109000 

2 
26 

520 
10 
1.7 

22100 
184 
32 
87 

l02000 
51 

5400 
238 
0.5 
I6 

121 
~72 

ISSOO 
II 

2 I8000 
4600 
357 

6150 
293 

I.1 
0.63 
30 

0.54 
240 
2.9 
I 

0.87 
14 

0.35 
52 
I.9 
5.3 
5.6 
_. 

I 

35000 
I.1 
8.4 
130 
5.6 

0.88 
10000 

4.3 
4.4 
23 

2500 
I9 

2000 
I7 

0.47 
20 
34 
__ 

2700 
I 

20000 
1900 
97 

560 
45 

F-5 

0.88 0.38 co.03 _. 
3.4 3.9 co.5 ._ 
44 I3 I7 __ 

0.98 0.53 2.9 __ 
910 280 co.82 ._ 
IO 27 5.9 __ 
I9 7.2 36 
6 7.4 7.5 
I8 4.9 64 _- 
I.5 0.98 20 __ 
39 8.5 470 __ 

0.13 0.38 <0.38 __ 
4 12 -3.5 . . 

23 I 66 _. 
4.1 3.3 61 _. 
5 IO co.19 __ 

I6 
72000 

3.2 
49 

390 
IO 
3.6 

14000 
213 
32 
I02 

160000 
72 

3700 
700 
0.55 
43 
129 
<7l 

14600 
I60 

175000 
5500 
294 

5300 
290 

16000 
I 

21 
100 
I8 
1.8 

3900 
35 
I8 
33 

140000 
31 

1600 
II00 
0.21 
13 
96 
__ 

2900 
210 

77000 
4000 

58 
2000 
120 



Table F-l (continued) 

Analyte Group/ 
Specie Units 

ESP Inlet ESP Outlet Stack 
95% 95% 95% 

Average Cl Average CI Average CI 
Metals by Sue, 3-10 pm 
Percent of Total Mass 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Ire” 
Lead 
Magnesium 
Manganese 
MtTC”ry 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silicon 
Sodium 
Strontium 
Titanium 
Vanadium 

Metals by Size. <3 pm 
Percent of Total Mass 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
IrOn 
Lead 
Magnesium 
Manganese 
MWCUIY 
Molybdenum 
Nickel 

% 
Pti8 
rs/s 
I& 
Id8 
I& 
Pgig 
Pd8 
P8J8 
MP/p 
Pp/p 
I& 
I& 
P&k 
P&? 
l&g 
PdS 
Pd% 
r&8 
Pgig 
Pgig 
48 
Pgig 
Pp/p 
I?& 
P& 

% 
P&? 
Pgi8 
r&k 
Pd8 
I& 
I%% 
Pp/p 
Pp/p 
Pg/P 
WdE 
rgig 
48 
Kk 
Pa 
P&k 
P&k 
la 

27 
I I8000 

4.8 
71 

630 
I3 

5.8 
19000 
218 
43 
142 

64000 
II9 

6350 
226 
0.47 
46 
I52 
<73 

21800 
3.1 

23 1000 
6700 
384 

6830 
390 

I6 
135000 

IO 
I60 
780 
I7 
I5 

19000 
246 
63 
I95 

58600 
180 

7500 
267 
0.63 
103 
202 

23000 
2.7 
31 

250 
8.1 
3.6 

17000 
I6 
5.6 
22 

19000 
82 

520 
34 

0.54 
34 
69 
__ 

3300 
7.3 

14000 
2600 

II 
960 
190 

I8000 
5.7 
II0 
400 
9.8 
I2 

13000 
65 
28 
52 

4700 
120 

1500 
79 

0.25 
72 
49 

F-6 

44 
105000 

8.6 
127 
629 
I8 
II 

14000 
275 
51 
170 

63000 
191 

5000 
280 

CO.48 
80 

211 
228 

21300 
45 

218000 
7900 
370 

6860 
509 

40 
122000 

I3 
202 
758 
I5 
21 

16200 
290 
64 

250 
67900 

220 
6700 
319 
0.39 
II8 
235 

63000 
I.1 
II 
85 
I5 
2.4 

I600 
65 
IO 
39 

14000 
5.2 

4200 
110 
. . 

25 
73 
100 

7200 
33 

20000 
I500 
I20 
850 
91 

10000 
0.94 
54 
85 
5 
8 

2100 
84 
I5 
180 

5100 
230 
3500 

29 
0.15 
49 
52 



Table F-l (continued) 

Annlyte Group/ 
Specie 

ESP Inlet ESP Outlet Stack 
95% 95% 95% 

Units AWage Cl AtWage CI A”WS@ CI 
Phosphorus 
Potassium 
Selenium 
Silicon 
Sodium 
StrOtltilUll 
Titanium 
Vanadium 

Orgnnics, Aldehydes 
Acetaldehyde 
Formaldehyde 

Orgnnics, Semivolatile 
2-Methylphenol(o-cresol) 
4-Methylphenol(p-cresol) 
Acetophenone 
Benwic acid 
Benzylalcohol 
Butylbenzylphtbalate 
Dibutylphthalate 
Diethylphthalate 
Dimeihylphthalate 
Naphthalene 
Phenol 
bir(2-Ethylhexyl)phthalate 

Orgnnics, Volatile 
I,l,l-Trichloroethane 
AC.%OIE 
BelIZeLIe 
CarbonDisultide 
Chlommetbane 
MethyleneChloride 
Tetrachloroethene 
Toluene 
Trichlamfluommethane 
m,p-Xylene 

DioxiWFurans 
TotalTCDD 

24500 
~8.0 

223000 
8000 
430 

6970 
2700 

2600 

38000 
2300 
120 
480 
9100 

820 790 
22700 5700 

60 43 
207000 I8000 

8300 2800 
429 91 

6890 170 
770 230 

Pg/Nm' 130 170 1.2 2.8 8.7 9.2 
Pg/Nm' 61 56 0.5 1.1 24 35 

ngMm' I500 
ngmm' 1100 
ngNm' 2400 
n@Nm' 140000 
ng/Nml 2300 
ng/Nm' ~230 
ngiNm' 2600 
ng/Nm' 260 
"g/N, <II0 
"giNd 900 
ng/Nm' 8000 
ngNm' 1400 

4500 
2700 
5000 

100000 
9100 

__ 

10000 
360 

5000 
1730 
3260 

130000' 
4000 
340 

<I60 
190 
~96 
1100 
9000 
15000 

11000 
780 
750 

70000 
18000 

170 

-. 

460 
11000 
1700 

530 
_- 

1000 
15000 
41000 

3000 3700 
960 2000 
3300 710 

119000 5000 
2800 II00 
300 130 
170 260 
240 140 
180 560 

1500 980 
9300 8700 
1400 1400 

ng/Nm' 
ng/Nm 
ngfNm' 
ngfNm' 
ngmm' 
ng/Nm' 
ngfNm' 
ng!Nml 
ng!Nm' 
ng/Nm' 

700 
16000 
II00 
7000 
<460 

170000 
1000 
1200 
9000 

270 
63000 

680 
25000 

690 190 
~2,600 __ 

1470 240 
3400 7700 
<530 __ 
33000 37000 

820 470 
I200 II00 
<540 . . 
<540 . . 

810 

_. 

540000 
800 

2000 
27000 

640 
3600 
1310 
2300 
6000 

130000 
1500 
2000 
II00 

360 
I200 

13000 
280000 

2300 
1000 
1700 

ngmm' 0.007 0.008 
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Table F-2. FGD System Summary 

Specie 

Limestone JBR Underflow ESP 
Shlrly Slurry Outlet 

Aqueous Solids Aqueous Solids Total 

WmL) Wg) (wiMJ WP) (wmm’) 

Stack 

Total 

@Wm’) 

Aluminum 0.26 760 12 1,100 

Antimony CO.24 0.019 co.19 0.073 

Arsenic 0.07 co.33 0.2 co.4 

Barium 4 5.4 3.4 4 

Beryllium co.0055 0.14 0.0069 0.13 

Boron 1,400 200 1,400 430 

Cadmium 0.0067 0.61 0.46 0.25 

Calcium 7,100 390,000 17,000 255,000 

Chromium 0.063 I3 0.07 II 

Cobalt 0.09 1.5 0.3 0.99 

copper 0.04 3.7 0.24 2.7 

Iron ~0.06 2,500 co.05 2,200 

Lead 0.0017 0.98 0.013 0.84 

Magnesium 1,900 1,400 1,800 810 

MangZUEse 40 430 310 100 

MWCUFY 6.0e-05 co.012 0.001 0.18 

Molybdenum 0.21 0.23 0.064 I.5 

Nickel 0.8 4 1.5 2.8 

Phosphorus 0.16 110 0.72 88 

Potassium 140 340 120 310 

Selenium 0.13 8.4 0.5 26 

Silicon 7 370 42 450 

Sodium 290 55 240 84 

Strontium 40 II0 33 74 

Titanium 0.5 co.16 0.82 21 

Vanadium 0.19 6.7 0.24 9.9 

F-8 

12,000 200 

0.53 0.41 

I7 1.9 

75 3.2 

2.4 0.43 

6,900 440 

1.3 I.2 

1,900 300 

24 6.4 

6 0.74 

I8 2 

8,600 170 

19 I.3 

670 47 

35 7.9 

5.7 3.1 

9.1 1.5 

25 42 

120 119 

2,200 80 

80 27 

1,000 71 

45 2.1 

760 13 

55 2.2 



Table F-3. Coal Data 

Anslyte 
GKJUP Specie 

Feed Coal Raw Coal Pulverizer Rejects 

95% 95% 95% 
Units Average CI AtWage CI AVWZige CI 

Anions Chloride 
Fluoride 

Met& Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
BOKXl 
Bromine 
Cadmium 
Calcium 
Chlorine 
Chromium 
Cobalt 
Copper 
IrOll 
Lead 
Magnesium 
M?UlgUtW 
MWXy 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Tin 
Titanium 
Uranium 
Vanadium 

Ultimate/Proximate % Ash 
% Carbon 
% Hydrogen 
% Moisture 
% Nitrogen 
% Oxygen (die 
% Sulfur 

Higher Heating 
Value 
Heating Value 
W+.F) 
Volatile Matter 

P& 
P& 
Pg/g 
I& 
Psis 
I& 
I& 
l&g 
P&z 
l&z 
Id2 
P&k 
l&k 
Ids 
Ia 
P& 
!%k 
P&k 
lldg 
P& 
Pa 
Pp/p 
m 
Pp/p 
I& 
I& 
I%4 
I@8 
wk 
P&t 
P&T 
I&- 
% 
% 
% 
% 
% 
% 
% 
% 

Btuilb 

MM 
BtU 

% 

1400 
100 

14500 
0.61 
2.3 
80 
1.1 
100 
7.44 
0.3 

2100 
1240 
24.8 
3.5 
36 

11400 
8 

570 
23.4 

0.077 
22.3 
30 
84 

3300 
2.3 

CO.52 
631 
74.9 
<I6 
890 
1.8 

39.4 
II.1 
72 

4.83 

90 
0 

1400 
0.16 
I.4 
51 
0 
0 

0.53 
0 

1300 
100 
2.9 
1.9 
62 

II00 
2.5 
170 
3.3 

0.029 
6.1 
6.4 
I6 

720 
1.4 
__ 

82 
9.3 
__ 

170 
0.6 
I.2 
1.4 

0.52 
0.014 

I.52 0.14 
7.74 0.62 
2.74 0.29 
50.8 2.5 

12697 64 

14290 

37 

160 

2.7 

1350 
123 

14300 
0.62 

3 
I12 
I.13 
110 
7.4 

0.53 
3000 
1210 
25.8 
4.08 
42 

12800 
9 

660 
24.4 

0.043 
18 
40 
100 

3100 
2.3 

co.41 
679 
88 

<I7 
850 
I.6 

37.7 
12.2 
70.8 
4.76 
Il.7 
1.45 
7.92 
2.9 

50.7 
12590 

14330 

37. I 

220 
38 

3100 
0.33 

0 
I9 

0.14 
25 
I 

0.72 
1300 
140 
0.37 
0.19 
50 

1700 
4.3 
58 
5.9 

0.014 
II 
I4 

120 
2300 

1.4 
__ 

89 
I4 
_- 

170 
0.37 
6.3 
2.5 
1.2 

0. I 7 
2.2 

0.052 
0.93 
0.36 
0.74 
270 

I50 

1.9 

510 
323 

27200 
1.2 
47 

330 
1.5 
120 
4.3 
4.1 

12700 
590 
64 
7.8 
68 

127000 
37 

1370 
99 

0.13 
I3 

<I20 
1500 
2700 
8.7 

Cl.9 
Ill0 
450 
<3l 
1980 
4.1 
59.8 

IO0 
29 

9600 
0.45 
45 
520 
1.9 
120 
I.5 
8.6 

6500 
130 
I4 
0.8 
85 

17000 
32 

320 
53 

0.29 
20 
__ 

2200 
6600 
3.8 
__ 

240 
460 

__ 

II0 
1.9 
8.2 

38.5 4.2 

16 2.3 
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Table F-3 (continued) 

Annlyte 
GKOJp 

Radionuclides 

Specie 

ACti”i”l!l-*28 
@ 338 KeV 
AC,i”i”lll-228 
@9lIKeV 
Actinium-228 
@ 968 KeV 
Bismuth-212 
@ 727 KcV 
Bismuth-214 
@ 1120.4 KeV 
Bismuth-214 
@ 1764.7 KcV 
Bismuth-214 
@ 609.4 KeV 

K-40 
@ 1460 KeV 
Lead-210 
@ 46 KeV 
Lead-212 
@ 238 Ke” 
Lead-214 
@ 295.2 KeV 
Lead-214 
@ 352.0 KeV 
Radium-226 
@ 186.0 KeV 
Thallium-208 
@ 583 KeV 
Thallium-108 
@ 860 KeV 
Thorium-234 
@ 63.3 KeV 
Thorium-234 
@ 92.6 KeV 
Uranium-235 
@ 143 Ke” 

Feed Coal Raw Con, Pulverizer Rejects 

95% 95% 95% 
Units *veragr Cl Average Cl *wage CI 

pCiig 

pCilg 

pCiig 

pCi/g 

PC&? 

PC@ 

PW 

PW 

PW 

PCik 

pwg 

PW 

PW 

pwg 

pcvg 

pCi/g 

pwg 

0.33 0.29 

0.33 0.14 

0.07 0.29 

ND 

0.93 0.38 

0.1 0.43 

0.67 0.14 

1.4 3.6 

1.3 0.9 

0.2 0 

0.63 0.14 

0.63 0.14 

1.17 0.72 

0.3 0.25 

ND 

I 1.4 

0.67 0.38 

0.07 0.29 
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Table F-4. Boiler Process Solids Data 

Specie ““itr 

BO”Orn Ash Sluiced Fly Ash 

95% 95% 
AverPge Cl AvcrPge Cl 

Anions 

M&?lS 

UlfimaWProximate 

kadionuclides 

Chloride wk 130 

Fluoride wk 32 

Aluminum “gig 76000 

Antimmy rgls 1.14 

Arsenic rs/s 7.2 

Barium wk 457 

Beryllium wk 7.7 

BOICltl Pa 280 

Cadmium wk 0.32 

CalCiWIl )I& 20300 

Chromium K&k 192 

Cobalt P&k 31.6 

Copper Pglg 77 

ho” lrgig 130000 

Lead P&k 20 

Magnesium P&k 3610 

Manganese I& 270 

Memuy Pgig co.01 I 

Molybdenum Pgis GO 

Nickel P& 131 

Phosphorus P& 4Oil 

PO,aSSi”lll P& 14200 

Selenium Pg/g Cl 

Silicon la 213000 

Sodium P%k 3610 

StrO”fi”rn I& 280 

Titanium I& 5550 

Vanadium rsk 277 

0% Carbon % 2.3 

% Sullilr % 0.15 

Actinium-128 @ 338 KeV PCils 2.1 

Actinium-228 @ 911 KeV pCi/g 2.2 

Actinium-228 @ 968 KeV pCi/g 2.2 

Binmutb-212 @ 721 Ke” PC/g 3 

Bismuth-214 @ I120.4 Ke” Pcik 7.4 

Bismuth-214 @I 1764.7 KeV Pw 6.8 

Bismu&2,4@609.4 Kc” PCG 7.1 

K-40 @ ,460 KeV pCi/g 16.7 

Lead-2 IO @ 46 Ke” PCik 1.37 

Lead-212 @ 238 Ke” pCi/g 2.03 

170 

26 

,I000 

0.2 

6.2 

66 

2.9 

170 

0.39 

3400 

I8 

4.3 

18 

31000 

3.8 

820 

56 

15 

210 

,100 

I1000 

580 

41 

560 

29 

4.2 

0.4, 

0 

0.15 

I 

l.2 

1.3 

2.2 

1.5 

2.9 

0.52 

0.72 

<IO0 . . 
99 67 

98000 8000 

3.39 2.04 

6, 37 

496 87 

11.1 3.1 

470 230 

4.1 3 

13800 2000 

185 2, 

36.9 5.8 

404 23 

89000 22000 

83 40 

4880 350 

245 46 

0.15 0.12 

<,4 . . 

143 32 

70 140 

18210 1000 

12 II 

219000 7600 

5100 1200 

322 30 

6330 750 

327 58 

4.5 2.7 

0.134 0.04, 

2.37 0.14 

2.33 0.14 

2.5 0.25 

2.6 0.99 

6.5 2.4 

5.9 1.8 

6.5 1.4 

18 2.5 

6.4 2.7 

2.2 0.25 
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Table F-4 (continued) 

Bottom Ash Sluiced Fly Ash 

ARdYlC 95% 95% 
Group Specie Units *wage Cl Awnage Cl 

Radionuclides (Cont’d) Lead-214 a295.2 Ke” pwg 7.3 1.9 6.5 1.4 

Lead-214@ 352.0 KeV Pw 1.6 I.8 6.6 1.3 

Radium-226 @ 186.0 KeV Pw 10.3 1.5 9.9 2.9 

Thallium-208 @ 583 KeV Pw 2.2 0.43 2.23 0.29 

Thallium-208 @ 860 KeV PC@ 1.9 4.2 2.91 0.14 

Thorium-234 @ 63.3 KeV Pw 5.71 0.76 6.6 4.3 

Thorium-234 @ 92.6 KeV PCik 5 1.3 5 2.2 

Uranium-235 @ 143 KeV PC@ 0.31 0.16 0.11 0.15 
Organicr, Semivolatile 2-Metbylnaphthalene we 34 91 ~26 . . 

biE(2-ElhylheXyl)pbthalate K34 ~86 230 520 
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Table F-5. ESP Hopper Ash 

Analytc 
Group Specie Units 

ESP Hopper Ash-Field I ESP Hopper Ash-Field 2 

95% 95% 
*wage Cl *wage Cl 

Anions 

MtdS 

Radionuclides 

Chloride us/s 350 650 <IO0 

Fluoride Pg/g 90 49 125 

Aluminum K&k 97000 51000 89000 

Antimcmy I& 2.99 1.01 4.19 

Arsenic PdP 46 II 11.9 

Barium Ia 490 150 493 

Beryllium I& 10.9 3.3 11.2 

Cadmium )I& 3.26 0.71 5.42 

Calcium P&k 17900 6400 15640 

Chromium rgis 183 31 220 

Cobalt Pg/S 34 4.1 42 

Copper rgis 98 26 150 

lro” r&h 90000 17000 80000 

Lead rgis 72 II 96 

Magnesium I& 4600 2700 4100 

Manganese ak 219 52 216 

MCC”ry “g/g 0.119 0.087 0.18 

Molybdenum rs/s 25 19 49 

Nickel Sk 127 28 158 

Phosphorus )I& 100 140 02 

Potassium rs/s 17400 3100 18100 

Selenium rdg 9.3 4.7 16.6 

Silicon P&T% 223000 35000 215000 

Sodium “Sk 5200 1200 6000 

Strontium Pg/g 320 120 327 

Titanium w& 6120 190 6450 

Vanadium WY8 305 37 351 

Actinium-128 @ 338 KeV Pcik 2.13 0.38 2.11 

Actinium-228 @ 911 KeV PCvg 2.1 0.43 2.2 

Actinium-228 @ 968 KeV PCdg 2.43 0.87 2.63 

Bismuth-212 @ 127 KeV PW 2.8 1.6 2.8 

Bismuth-214 @ 1120.4 KeV pa/g 6.1 2.6 6.27 

Bismuth-214 @ 17647 KeV pciig 5.9 2.3 5.7 

Bismuth-214 @ 609.4 KeV pci& 6.2 2.1 6 

K-40@ 1460 Ke” PC@ 17 4.3 17.3 

Lead-210 @ 46 Ke” pCi/g 5.43 0.72 7.8 

Lead-212 @ 238 KeV Pwg 2.1 0.15 1.81 

Lead-Z,4 @ 295.2 KeV PCug 6.1 1.5 6 

Lead-214 @ 352.0 KeV PCdg 6.2 2.1 6.1 

Radium-226 @ 186.0 KeV PCdg 9 2.2 9.7 

_. 

91 

11000 

1.38 

9.8 

98 

3.4 

0.69 

960 

110 

6 

150 

8600 

20 

1000 

25 

0.18 

32 

31 
._ 

1100 

3.3 

15000 

1400 

41 

290 

55 

0.38 

0.5 

0.14 

1.3 

0.76 

0.9 

1.9 

1.4 

1.4 

0.76 

1.2 

1.1 

2.8 
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Table F-5 (continued) 

ESP Hopper Ash-Field 1 ESP Hopper Ash-Field 2 

A”*lytc 95% 95% 
Group specie Units Average Cl *vrragr Cl 

Radionuclides (Cant’d) 

Tidlium-208 @ 583 KeV pCi/g 2.07 0.29 2.17 0.38 

Thallium-208 @ 860 KeV pCi/g 2.1 1.9 2.2 4.8 

Thorium-234 @ 63.3 KeV pCi/g 5.6 2.2 5.5 1.6 

Thorium-234@92.6KeV pcilg 4.3 1.6 4.8 1.6 

Uranium-235 @ 143 KeV pCi/g 0.22 0.17 0.9 2.8 

Organicr, Semivolatile bir(2-Ethylhexyl)phthalafe rig/g 190 180 200 590 
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Table F-6. FGD Process Solids Data 

A”*lyfe 
Graup Specie 

JBR Underflow Limcstonc Slurry Rpw 
Slurry Solids Solids Limestone 

95% 95% 95% 
Units *vernge Cl Avernge Cl *verrge Cl 

Anions 

M-St& 

Moisture 

Radionuclides 

Chloride 

Fluoride 

Sulfate 

sukite 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

BWO” 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

MCX”ry 

Molybdenum 

Nickel 

Ph+lOI”S 

Potassium 

Selenium 

Silicon 

Sodium 

Strontium 

Titanium 

Vanadium 

Percent Moisture 

Actinium-228 
@ 338 KeV 

Actinium-228 
@I911 KeV 

Actinium-228 
@ 968 KeV 

rgis 
PgiS 
Pp/p 
l&T 
rdis 
rgis 
P&k 
P&k 
r&k 
Pgig 
Ppip 
P&d 
r%s 
P& 
r& 
Id/g 
P&k 
ta 
I@* 
IN* 
r& 
P& 
P& 
rgig 
Pgis 
Ia 
P&8 
Pgis 
Pgig 
P&2 
W% 
Pa 

PCVS 

PCt3 

9550 

150 

496300 

<240 

,100 

0.073 

co.41 

4.02 

0.129 

425 

0.241 

255000 

11.3 

0.99 

2.73 

2190 

0.84 

810 

103 

0.178 

1.48 

2.8 

88 

310 

25.5 

447 

84.1 

13.8 

20.9 

9.9 

ND 

0.05 

ND 

720 

140 

8700 

190 

0.03 

0.94 

0.07 

43 

0.04 

ISo 

2.5 

0.43 

0.81 

370 

0.21 

100 

II 

0.06 

0.56 

1.3 

29 

160 

1.2 

73 

7.8 

1.4 

7.1 

2.1 

0.23 

4100 

85 

760 

co.33 

5.39 

0.143 

202 

0.608 

392000 

13.4 

1.48 

3.11 

2510 

0.98 

1390 

429 

<0.012 

0.23 

4 

110 

338 

8.4 

310 

55 

112 

co.16 

6.7 

2900 179 

46 59 

320 980 

0 0.007 

co.33 

0.66 4.87 

0.02 0.137 

88 3.5 

0.04 0.332 

21000 395000 

2.3 9.8 

0.5, 1.3 

0.48 1.5 

610 1181 

0.11 I., 

190 1233 

33 207 

. . 0.005 

0.4 co.222 

2.5 3.16 

IO 108 

86 363 

2.8 3.9 

220 440. 
19 20.9 

5.3 108 

30 

4.3 8.13 

8.7 

0.3 

0.17 

ND 

41 

19 

160 

0 

0.59 

0 

1.3 

0 

9000 

0.64 

0.62 

I., 

57 

0.2 

29 

6.6 

0 

0.88 

3, 

45 

2 

110 

2.5 

2.5 

110 

0.41 

1.4 

0.19 

0.38 
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Table F-6 (continued) 

Anslytc 
Group Specie 

JBR Underflow Limestone Slurry RPW 
Slurry Solids Solids Limestone 

95% 95% 95% 
Units Avemge Cl Avemge Cl *veragc Cl 

Bismuth-212 
@ 727 KeV 

Bismuth-214 
@ 1120.4 KeV 

Bismuth-214 
@ 1164.lKeV 

Bismuth-214 
B609.4 KeV 

K-40 @ 1460 KeV 

Lead-210 
@ 46 KeV 

Lead-212 
@ 238 KeV 

Lead-214 
a295.2 KeV 

Lead-2 14 
a352.0 KeV 

Radium-226 
@I 186.0 KeV 

Thallium-208 @ 
583KeV 

Thallium-208 
@ 860 KeV 

Thorium-234 
@ 63.3 KeV 

Thorium-234 
@ 92.6 KeV 

Uranium-235 
@ 143 KeV 

Aldshydes Acetaldehyde 

Formaldehyde 

Organic% Scmivolatile bis(2-Ethylhexyl) 
phthalate 

Pcik 

pciig 

Wa 

PCdP 

pCi/g 

Pm 

PW 

PCUP 

pciig 

PC@ 

pa/g 

Pcdg 

pCi/g 

PC@ 

PC@ 

w 

PE 

“Sk 

ND _. ND 

0.25 0.54 ND _. 

0.11 

0.1, 

ND 

0.3 

0.09 

0.05 

0.14 

0.33 

0.2 

ND 

0.19 

0.2 

ND 

a10 

a10 

100 

0.21 0.32 0.32 

0.23 0.15 0.14 

_. 0.39 0.86 

1.1 02 1.1 

0.05 0.113 0 

0.23 0.19 0.11 

0.08 

0.12 

0.21 

0.193 0.1 

0.42 0.91 

0.07 0.3 

_. 

0.8 

0.44 

ND 

0.12 0.53 

0.08 0.36 

ND 

350 
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Table F-7. Liquid Ash Sluice System Data Summary 

A”llytc 
Group 

ReducedSpecies 

Specie 

Cyanide 

Boflcm Ash Sluice ESP Fly Ash Shiee 
Ash Pond water FiltrPtC FilrrPte 

95% 95% 95% 
Units Average CI Average CI *wage CI 

0.0024 0.0015 1.6s03 0.0019 0.002 

Anions 

Met&,Solubls 

Metals, Total 

Ammonia aF N 

Chloride 

Fluoride 

Phosphate 

Sulfate 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

soron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
h" 

Lead 

Magnesium 

tvlanganere 

Mercury 

Molybdenum 

Nickel 

Phosphorus 

Potassium 

Selenium 

Silicon 

Sodium 

Strontium 

Tin 

Titanium 

Vanadium 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

BOW?" 

vd/mL 
tdmL 
w!mL 
r@mL 
&mL 
v%mL 
rgimL 
v&L 
&mL 
IrdmL 
MmL 
x&L 
p%mL 
p%mL 
PgimL 
PsfmL 
p&L 
rdmL 
lrglmL 
&mL 
r&L 
v&L 
MmL 
PsimL 
a%mL 
PsimL 
pg/mL 
p&L 
WmL 
pglmL 
w&L 
&mL 
&mL 
&mL 
p&L 
&mL 
v%mL 
vdmL 
WmL 

0.2 

8.9 

0.43 

a014 

113 

0.014 

co.024 

<0.00066 

0.155 

<0.00055 

1.08 

0.001 I 

32.8 

<0.0025 

co.0034 

0.0044 

5.4 

0.008 

3.1 I 

0.56 

6.0e-05 

0.035 

0.0197 

0.07 

5.34 

0.0019 

3.45 

12.4 

0.342 

a014 

~0.0024 

0.005 

0.18 

0.018 

0.0007 

0.153 

0.0003 

1.03 

0.12 

1.9 

0.11 

12 

0.012 

0.45 

7.9 

0.281 

0.025 

81 

0.31 

co.024 

0.024 

0.102 

<0.00055 

0.87 

O.OOlI 

39 

0.0031 

<0.0034 

0.018 

0.028 

0.01 

2.3 

0.05 

4.0e-05 

0.072 

0.005 

O.il 

4.4 

0.0039 

4.7 

9.4 

0.28 

<0.014 

0.0013 

0.029 

0.43 

1.1 

0.046 

0.037 

34 

0.31 

0.028 

._ 

0.088 

0.084 

0.64 

0.002 

23 

0.003 
_. 

0.047 

0.034 

0.013 

1.6 

0.12 

7.0.-05 

0.083 

0.014 

0.13 

2.7 

9.0e-04 

0.5 

2.2 

0.31 

0.38 

10.4 

0.74 

0.023 

340 

1 

<0.024 

0.017 

0.24 

<0.00055 

10 

0.0027 

140 

0.048 

co.0034 

0.0026 

0.006 

0.0048 

4.5 

0.02 

<0.00004 

0.62 

0.024 

0.14 

12 

0.035 

4.1 

22 

0.62 

0.004 

0.016 

0.07 

0.08 

1.6 

0.57 

0.047 

510 

3.3 

0.049 

0.16 

0.23 

0.001 

3.5 

15 

4.0e-03 

170 

0.051 
- 

0.0049 

3.8 

0.011 

0.17 

0.21 

4.3e-05 

0.021 

0.0055 

0.18 

0.78 

0.0037 

0.7 

0.75 

0.02 

1.5e-03 

0.015 

3.6e-03 

2 

0.045 

_. 

0.016 

0.39 

0.012 

0.0014 

0.032 

0.001 

0.16 

0.002 

0.049 

0.98 

0.026 

0.26 

17 

0.04 

2.7 

25 

0.66 

0.015 

0.067 

0.12 
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Table F-7 (continued) 

Ash Pond Waler 
Bottom Ash Sluice ESP Fly Ash Sluice 

Filti-lltC Filtrate 

Analye 95% 95% 95% 
GW”P Specie Units *verrge Cl Average a Average Cl 

Metals, Total (Cont’d) Cadmium Pg/mL 0.0018 0.0039 

PgimL 
PgimL 
pg/mL 
PgimL 
PgimL 
WmL 
@mL 
&mL 
t&mL 
&mL 

Calcium 

Chromium 

Cobalt 

Copper 

h” 

Lead 

Magnesium 

MZUlgWX 

Mercury 

Molybdenum 

Nickel 

Phosphorus 

Potassium 

Selenium 

Silicon 

Sodium 

Strontium 

Tin 

Titanium 

“anadium 

Aldehydes Acctaldehyde 

Formaldehyde 

Organicr, Semivolatile Diethylphthalate 

Organicr, Volatile Metbylene Chloride 

wlmL 

r&L 
PpimL 
edmL 
rgimL 
PdmL 

2.7 

0.001 I 

0.00, 

0.0051 

5.4 

0.057 

0.2 

0.2, 

7.0e05 

0.034 

0.013 

0.052 

0.83 

0.0026 

0.73 

1.9 

0.026 

._ 
rdmL 
r&L 
rgimL 
Pti 
Pgn 

33.7 

0.0016 

0.00638 

0.0073 

10.2 

0.017 

3.17 

0.56 

5.0e-05 

0.084 

0.024 

0.027 

5.74 

0.0048 

3.7 

12.8 

0.34 

co.014 

0.0007 

0.024 

0.08 

0.015 

co.39 

-3.0 

0.08 0.16 0.04 0.11 

0.023 0.036 0.03 0.048 

0.5 1.3 ~0.38 -- 

c5.0 4.9 2.9 
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Table F-8. Liquid FGD Process Stream Data Summary 

GypsumPond JBRUodenlow LimestoneSlurry 
w*ter Slurry Filtrate Filtrate 

95% 95% 95% 
GIOUP Speck Units *vcragc CI *vrragc CI *vmgc CI 

ReducedSpecies 

Anions 

Metals, Soluble 

Metals, Total 

Cyanide 

Amnmnia ar N 

Chloride 

Fluoride 

Phosphate 

Sulfate 

sumte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

copper 

h" 

Lead 

MQtleSi"m 

Manganese 

MCTC"~ 

Molybdenum 

Nickel 

Phorphoms 

P0ULSsi"m 

Selenium 

Silicon 

Sodium 

Strontium 

Tin 

Titanium 

Vanadium 

AlurnimJm 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Pdd 
flg/mL 
s!mL 
p&L 
whL 
pg/mL 
pg/mL 
p%mL 
PdmL 
p&L 
Pg/mL 
r&L 
P%~ 
&mL 
r-M- 
&mL 
MmL 
pg/mL 
pg/mL 
Pdd 
lrdmL 
wsf~ 
PdmL 
MmL 
pg/mL 
MmL 
em- 
MmL 
lrgimL 
v&L 
Pg/mL 
@mL 
vaM- 
rdmL 
wfmL 
PsimL 
IrahL 
&mL 
&mL 

0.049 0.005 

15 3 

I6400 4100 

14.9 3.1 

0.033 0.021 

980 140 

0.76 

CO.24 

0.127 

,.I9 

<0.0055 

533 

0.149 

8100 

0.101 

0.11 

0.057 

a060 

0.0022 

690 

120 

2.4e-04 

0.087 

0.62 

0.34 

52 

0.36 

15.8 

97 

13.2 

0.18 

2.19 

0.322 

2.04 

co.14 

0.127 

1.19 

<0.0055 

0.68 
. . 

0.027 

0.057 

a9 

0.035 

2100 

0.03 

0.13 

0.048 
._ 

0.007 

120 

20 

2.2e-04 

0.068 

0.14 

0.13 

12 

0.23 

2.7 

16 

2.1 

0.6 

0.45 

0.065 

0.69 
._ 

0.031 

0.25 

PdmL 540 150 

0.082 0.1 0.05 

40 14.1 

26100 4200 13100 

31 16 1.84 

0.05 0.15 <0.020 

712 65 780 

0.033 0.038 -- 

12.3 4.7 0.26 

co.19 ._ CO.24 

0.2 0.26 0.07 

3.39 0.29 4 

0.007 4.7e-03 <0.0055 

1400 190 1400 

0.456 0.065 0.0067 

17000 10000 7070 

0.07 0.091 0.063 

0.304 2.9e-03 0.09 

0.239 0.086 0.04 

co.048 co.060 

0.013 0.01 0.0017 

1800 100 1900 

307 41 40 

l.ce-03 l.le-03 5.7e-05 

0.064 0.016 0.21 

1.52 0.32 0.8 

0.72 0.13 0.16 

123 a.6 140 

0.5 1 0.128 

42 6 7 

244 5 290 

32.9 4.3 40 

CO.14 co.14 

0.82 0.13 0.5 

0.24 0.22 0.19 

0.1 

2.4 

2100 

0.95 
_. 

160 

0.85 
_. 

0.13 

II 
_. 

4100 

2.6e-03 

190 

0.047 

0.3 

0.11 
._ 

,.3e-03 

5600 

II0 

,.oe-05 

0.63 

2.3 

0.19 

420 

0.049 

21 

860 

110 
_. 

I 

0.23 
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Table F-S (continued) 

A-WC 
GOUP 

Metals. Tota, 

Gypsum Pmd Water JBR Underflow Limesto”e ShTy 
slorry F&ate mtmte 

95% 95% 95% 
specie “ldb *wage CI AVeREe CI Aversee a 

Calcium 
(Cont’d) 

cadmium 

chromium 

Cobalt 

&F 
Iran 

Lead 

Magnesium 

Manganese 

Mmury 
Molybdmm 

Nickel 

Pbqhomr 

Potassium 

Se,enium 

Silicon 

sodium 

Strontium 

Tin 

Titi”lD 

Vanadium 

tidehyde Acetidebyde 

Formaldehyde 

Orgmics Semivolatile DimahylpMhalate 

bis(2-Edtykxy,) 

ckganiq Volatile Aee*O”e 

PE?~ 9500 

PgimL 0.177 

Pg/mL 0.075 

PgimL 0.143 

PDF 0.053 

rg/mL 0.68 

rr!w- 0.0036 

PsimL 720 

PgimL 123 

PgimL 0 

PsimL 0.076 

Pg/mL 0.63 

PgimL 0.236 

rgid 52 

P&J- 0.27 

Pw. 18.4 

Pg/mL 102 

rp/mL 13.7 

rS/mL CO.086 

Pm. 1.1 

PgimL 0.22 

PgimL 0.05 

F%d 0.023 

I%% 1.3 

v%L 8 

Pgn Cl0 

0.018 

0.094 

0.065 

0.029 

0.73 

0.005 

210 

39 

0 

0.012 

0.18 

0.024 

13 

0.17 

3.2 

25 

4.6 

2.8 

0.28 

0.11 

0.027 

2.2 

8, 
. . 

0.06 0.12 0.05 0.1 

0.08 0.26 0.02, 0.025 

2.1 4.2 <O.36 -- 

4.4 1.5 140 560 

<,o -. 22.3 7.2 
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